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ABSTRACT: 
 
Over the last decade we have witnessed a move towards greater convergence, 
hybridisation and an increased interest in the blurring of disciplinary boundaries, 
particularly between the arts and sciences.  In the context of ArtScience scholarship and 
integration, much attention regarding the value of such cross-disciplinary partnerships has 
focused on education and training, as well as science communication and 
contextualisation.  However,  I argue that intersections between art and science should be 
regarded as sites of multiplicity that are capable of producing transformative cross-
pollinations with meaningful outcomes for both disciplines, that extend beyond education 
or public engagement strategies.  With this viewpoint in mind, my research project 
examines the critical and conceptual affordances of ArtScience practice, with attention to 
practical strategies, as well as the realities of working and producing outcomes in a 
transdisciplinary and integrative ArtScience context.  The value of employing an 
experiential methodological and conceptual framework of creative becoming that 
embraces change and uncertainty is also discussed, with emphasis on the value of this 
strategy for ArtScience and transdisciplinary practice. 
 
Investigations are focused through the development of a series of contemporary bio and 
fine artworks developed in direct response to my engagement with contemporary 
biotechnologies. Three primary projects form the basis of discussion: The Absence of Alice, 
a series of mixed media exhibitions originally inspired by my engagement with the Saos-
2 cell line; The Immortalisation of Kira and Rama, a living bioart display of fetal calf cells, and; 
The Human Skin Experience/Equivalent Project, a jewellery project incorporating tissue 
engineering practices. 
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Overview 
[INTRODUCTION] 
1. Art and Science | ArtScience: Situating the Study
Art and science, as numerous art historians and cultural theorists (Kemp, 2000, 2006; 
Strosberg, 2001; Van Dijck, 2005) have pointed out, have always had strong connections 
and been involved in frequent and long-term cross-pollinations. These connections are 
evident in the early anatomical diagrams of Leonardo Da Vinci and his contemporary 
Andreas Vesalius, through to the contemporary cadavers of Gunter Van Hagen’s 
Bodyworlds exhibition, which, displayed in theatrical poses reminiscent of Renaissance 
illustrations, blur the boundaries between scientific model and artwork, and illustrate the 
strong links between artistic convention and scientific investigation in medical visual 
practices (Van Dijck, 2005).  Just as scientific images and iconography draw on visual 
traditions and aesthetic strategies from the arts, artists employ and adapt scientific imaging 
technologies to suit their conceptual goals.  New technologies and ideas developed by 
scientists are regularly adapted by the arts.  We need only look to the musical equations 
of composers such as Johan Sebastian Bach, or the Surrealists and their conceptual 
foundations in psychoanalysis, as instructive historical examples. Likewise technologies 
and methods developed by the arts are also repurposed for scientific use.  Influence runs 
in both directions: Alexis Carrel’s breakthrough suture techniques for joining severed 
blood vessels were based on French embroidery methods (Cusimano, Cusimano, & 
Cusimano, 1984); cell and tissue stains, which enabled a more precise view of individual 
structures, were adapted from artificial dyes originally developed for fashion textiles, 
which had in turn developed from advances in chemistry (Travis, 1989). These exchanges 
show that both art and science are cultural products that help us understand and engage 
with the world around us, and should be understood as part of an interconnected and 
reciprocal system.  
Despite the intertwined history of art and science, in modern academic frameworks the 
two disciplines have been positioned as oppositional and viewed as essentially “two 
cultures” (Snow, 1990 [1959]) with different languages, objectives and knowledge bases 
that rarely intersect.  However, at present we are witnessing a large-scale reassessment of 
1
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this perspective and a move towards increased disciplinary hybridisation (Klein, 1990), as 
well as a strong push towards establishing dialogues and relationships between different 
disciplines, at both a governmental and institutional level (Metcalfe, Riedlinger, & Pisarski, 
2008).  While the move towards practices of integration and convergence is part of a 
global Western trend, it also stems from the increased recognition that the separation of 
technical subjects (science, technology, engineering and mathematics – bundled together 
under the single acronym STEM) from the arts has had limiting outcomes for both the 
technical and artistic fields (Metcalfe et al., 2008; Wallace, Vuksanovich, & Carlile, 2010).  
As Wallace and colleagues assert: 
Many faculty and practitioners in STEM have lost their ties to creativity and 
abstract reasoning; similarly, many in the Art community have failed to keep 
up with the rapidly evolving technical society around them. Those who are 
able to appreciate and function in both worlds are a prized asset whose value 
is increasingly recognised (Wallace et al., 2010, p. 1). 
The increasing acknowledgement of the value of both technical and creative thinking has 
resulted in the move towards the integration of the arts within the STEM framework as 
part of K-12 (primary through secondary) education.  At a tertiary level there is a similar 
push towards disciplinary integration, echoing Helga Nowtony and colleagues’ assertion 
that in the 21st century we are moving towards “Mode-2 knowledge production”, which 
is marked by research that “transcends disciplinary boundaries” (2001, p. 89) with a 
greater emphasis on contextualisation and public engagement with science and systems 
of knowledge production (Born & Barry, 2010).  In addition to increased art-science 
integration within educational spheres, over the last decade there has also been a growing 
interest in art-science in public and corporate spheres and increase in government funding 
for interdisciplinary collaborations and individual projects that span the art/science 
divide.  As a result, we have seen the emergence of dedicated art-science research 
institutes, galleries and laboratories worldwide1, providing practitioners from various 
backgrounds with the opportunity to work hands-on with contemporary scientific 
techniques.  Funded programs by organisations such as the Australia Council for the Arts 
and ANAT in Australia and the Wellcome Trust in the UK, further encourage the 
development of projects and explorations across art and science. 
1  Examples of international ArtScience laboratories include SymbioticA at the University of Western Australia in Perth, The Laboratory 
at Harvard University in Cambridge, US, The Arts and Genomics Centre at the University of Leiden, The Netherlands, The Hideo Iwasaki 
Laboratory for Molecular Cell Network & Biomedia Art in Waseda, Japan and Le Laboratoire in Paris. 
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Within this movement towards greater integration of art and science, much attention 
regarding the value of such cross-disciplinary partnerships has focused on education and 
training, with particular emphasis on promoting divergent thinking and creative skills for 
innovation (Kim, 2011; Wallace et al., 2010), as well as science communication and 
contextualisation, with the latter regarded as one of the primary benefits of art or design 
for scientific research (Metcalfe et al., 2008). However, the combination of art and science, 
as Andrew Yang (2011) and Georgina Born and Andrew Barry (2010) assert, also allows 
for other, more complex outcomes that produce transformative cross-pollinations hat 
“challenge traditional assumptions” (Yang, 2011, p. 1) and expand the horizons of each 
discipline. 
Within this growing climate of disciplinary integration and collaborative scholarship, I 
argue that it is important to actively explore the range of potentials that art and science 
projects offer, with particular attention to practical strategies, as well as the realities of 
working and producing outcomes in a transdisciplinary and integrative ArtScience 
context.  At the same time, it is important to use this emerging information to look to the 
future and suggest ways in which the productivity or potentials of alliances between art 
and science might be enhanced. 
With these concerns in mind, this PhD is a practice-led doctoral project developed in a 
creative partnership between the Creative Industries Faculty (Visual Arts) and The 
Institute of Health and Biomedical Innovation (Cells and Tissues Domain; Tissue Repair 
and Regeneration) at The Queensland University of Technology (QUT). Using this 
intersection between contemporary art and biotechnologies, the project explores the 
critical and creative potentials of working across contemporary art and science.  
The study employed a practice-led experiential approach, which involved active 
immersion within the field of cell and tissue culture in order to facilitate a position of 
insight and enable me to de- and re-territorialise the tools and properties of science to 
create transformative encounters within the field of contemporary art. Taking an 
embodied approach to research across art and science also helped reveal the emotional 
and complex ethical realities of working with biomedical technologies.  
Investigations were focused through a series of contemporary bio and fine artworks 
developed in direct response to my engagement with contemporary biotechnologies, 
particular cell and tissue culture. Three primary projects form the basis of discussion: The 
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Absence of Alice, a series of mixed media exhibitions originally inspired by the my 
engagement with the Saos-2 cell line; The Immoralisation of Kira and Rama, a living bioart 
display of fetal calf cells, and; The Human Skin Experience/Equivalent Project, a jewellery 
project incorporating tissue engineering practices. 
 
In development and presentation of project components, the project draws heavily on 
biological science and recent biotechnical advancements and combines science with 
insights from philosophy, cultural studies and art in a way that enables these disciplines 
to flow into and transform one another, extending and altering the possibilities and 
functions of each system.  These works effectively operate as case studies in ArtScience 
practice and reveal the multiplicity of outcomes that ArtScience practice can produce, as 
well as practical strategies for ArtScience practice and the transdisciplinary integration of 
art and science.   
 
The project has connections to a variety of contemporary visual arts practitioners 
including the hybrid sculptures of Patricia Piccinini, the transgenic works of Eduardo Kac 
and the living cell and tissue sculptures of SymbioticA’s Tissue Culture and Art Project.  
However, the study was also has strong links to evolutionary and computational art, the 
mixed-media works of Julie Rrap and Tim Hawkins and museum-inspired assemblages of 
Fiona Hall and Mark Dion. 
 
2. Conceptual Framework 
To effectively engage with and conceptualise transdisplinarity and enable a productive 
flow between and across art and science, the study employs the lens or interpretive 
paradigm of becoming – a concept based on continual transformation through complex 
interconnections between different systems which was developed throughout the 
philosophical work of Gilles Deleuze and Felix Guattari and extended upon by 
contemporary theorists including Elizabeth Grosz and Rosi Braidotti.  Becoming is a 
valuable concept in the context of practice-led research and transdisciplinary practice, as 
it gathers within it multiple speeds of change and focuses on multiplicity and 
interconnection rather than fixity and singularity. It enables the past and present to fold 
towards the future and encourages a move beyond reductionism and the idea of 
objectivity and a single, concrete reality.  At the same time, it does not disregard, exclude 
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and condemn, but allows the simultaneous presentation of contradictory ideas. As such, 
the concept of becoming facilitates the production of cultural products that can move 
between different ways of seeing the world. Sorrow and joy, scientific method and 
emotional links, as well as the cycles of life and death and flows between benefit and 
harm, can co-exist – revealing that all elements, even death and trauma, carry with them 
a productive charge that invites the new. Becoming also enables the recognition that all 
knowledge is provisional and part of an ongoing cycle of production that is heavily 
interconnected with cultural and social values and personal experience.   
 
Along with conceptualising multiplicity, becoming highlights process. Indeed, becoming 
does not exist as a tangible entity, but is a durational unfolding of actual and possible 
connections and worlds.  It is, as Elizabeth Grosz (2005) aptly asserts, a process of 
differentiation through duration and defies representation without action.  It is part of a 
continuum and trajectory that folds histories and makes futures. It is the middle.  It is the 
actualised, but also that which exists as potential.  It encompasses everything.  It is the 
lived world; the word of movement and connection.  It cannot exist in an object or 
alternative singularity.  As such, engaging with the concept and flow of becoming involves 
the process or act of becoming itself.   
 
In many ways my PhD can also be seen as a mapping of becoming that illustrates the 
shifts, folds and transformations of creative development – the fold of science into art 
and movement from artificial life to skin jewellery.  This process reveals the way in which 
creative development is part of an unpredictable evolutionary process that is intimately 
connected to the environment through environmental affordance, chance encounters and 
ruptures. The concept has also been applied to the production of works.  Indeed, the 
creative works developed as part of this study were conceptualised to become and operate 
on a principle of multiplicity. As such, I moved away from the production of singular 
works to the development of ongoing exhibition assemblages composed of multiple, 
interconnected works that comment on a variety of narratives and ideas including the 
technologies used in their production, personal experiences, histories, ethical challenges, 
cultural attitudes and imaginary worlds.  While each work functions in isolation, it also 
operates in connection with other works, within and across different instances and 
disciplines, to multiply possible readings. Each work builds on the previous, contains 
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elements of the past and forms part of future flight. Creative works and exhibitions also 
connect to other events and texts (workshops, lectures, dialogues, interviews, journal 
articles etc.) that are produced in parallel. As such, they form a web of interrelationships 
that do not settle into a fixed structure.  All elements are therefore building blocks towards 
that which cannot be know in advance.  Even now this process of becoming continues. 
 
With this in mind, the final submission does not include a final show for examination. 
There is no end point, no pinnacle or ultimate outcome.  Each work exists individually, 
but forms part of an ongoing whole.  The submission, therefore, includes instead two 
artist books that provide insight into this unfolding and help illustrate the carrying over 
and folding of past, present and movements into the future.  Through the documentation 
of almost a hundred individual works over a five year period, the books also aim to 
illustrate that becoming is durational and part of an ongoing process.  That it is tied to the 
movement of time, which is necessary to accumulate, build, actualise potentials and 
produce difference.  
 
3. Exegetical Structure 
 
The exegesis functions as an overview and mapping of project development in response 
to project aims and consists of five main chapters. Chapter One provides an overview of 
practice-led research, as well as the primary methodological strategies employed during 
the study.  Discussion focuses on methodological strategies for transdisciplinary practice, 
with emphasis on the value of an embodied and experiential approach to ArtScience. 
Chapter Two provides insight into the underlying theoretical framework and primary 
concepts that have directed the focus of the study and helped determine practical research 
strategies. Key concepts – the rhizome, machinic-assemblage and becoming, which are 
most significantly attributed to Deleuze and Guattari – are outlined, and their value in the 
context of this research project discussed.  
 
Following on from these foundational discussions, Chapter Three provides a detailed 
mapping of project development from early stages of research and preliminary creative 
explorations through to the development of the multi-medium project The Absence of Alice 
and the offshoot project The Immortalisation of Kira and Rama. The chapter is divided into 
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two main sections.  Part One provides an overview of the original project parameters and 
contextual review.  The contextual review aims to provide insight into the range of 
practices that have influenced the development of this project and includes exemplars 
from diverse areas including evolutionary art, abject art, museum displays and the 19th 
century wunderkammer to biological art.  Part Two provides insight into the development 
of creative works in partnership with IHBI. The bulk of this narrative centres on the 
production of creative works for The Absence of Alice and outlines preliminary findings in 
the context of ArtScience practice. 
 
The fourth chapter provides a more detailed overview of contemporary ArtScience and 
bioart projects with emphasis on the ethical and logistical implications of working across 
art and science.  Following the structure of the preceding chapter, Chapter Four is divided 
into two parts.  Part One provides a basic overview of the connections between art and 
science, history of bioart and some of the primary ethical implications facing 
contemporary bioarts practitioners.  Part Two extends this discussion and gives a detailed 
account of how various ethical implications impacted on the development of creative 
works produced for this study.  While this section includes some references to The Absence 
of Alice, the bioart project The HSE Project forms the primary basis of discussion in this 
chapter. 
 
The final chapter draws all preceding elements together to summarise the research project 
and outline the primary significances of the study.  Chapter Five begins with a brief 
restatement of the research aims.  Subsequently, the affordances and potentials of 
ArtScience practice are examined. This discussion includes a summary of current limiting 
factors, as well as key strategies for interdisciplinarity and furthering the connections 
between art and science.  
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CHAPTER 
ONE 
ABSTRACT 
Focusing on an embodied and experiential approach 
to transdisciplinary practice, this chapter provides an 
overview of the research methods employed during 
the development of the study.  The chapter is divided 
into different sections that outline the chosen 
methodology in increasing detail.  
The first segment sets the parameters of discussion by 
providing an overview of practice-led research within 
the Creative Industries.  Following on from this 
preliminary discussion, an experiential approach to 
practice-based research is outlined with an emphasis 
on the value of this strategy within the 
transdisciplinary field of ArtScience.  Finally, specific 
tools and strategies are summarised with an 
introduction to the conceptual framework, which is 
addressed in the subsequent chapter. 
[METHODOLOGY] 
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CHAPTER ONE 
BETWEEN THINGS:  Practice-led Research 
in ArtScience 
 
[METHODOLODY] 
  
Visualising, abstracting, imagining, inventing, pretending, storytelling, re-presenting 
and ceaselessly reinterpreting things are as important as indications of human 
achievement and communication as rational discourse and the presentation of 
empirical evidence. We may be afraid of the uncertainty and chaos that this implies, 
but we should be able to acknowledge our susceptibility to seeing things from a range 
of viewpoints and be confident in the value of such approaches. We have probably 
survived as a species as a consequence.  Indeed, our brains easily and simultaneously 
incorporate many systems of knowledge. 
(Ede, 2005, p. 2) 
 
 
...methodological innovation is not simply about adding new methods to our arsenal for 
the sake of “more,” but rather opening up new ways to think about knowledge-building: 
new ways to see. 
(Leavy, 2009, p. 254)  
 
1. Introduction 
 
Research in the Creative Industries generally falls into the two categories of qualitative 
and practice-led research2.  Both can be described as multi-method, multi-disciplinary, 
2  While the terms practice-based (in which the primary contribution to knowledge is the creative artefact) and practice-led (which 
leads to new insights about practice) (Candy, 2006) research are employed  within the Creative Industries, throughout this document 
I will refer to practice-led research only.  The decision is directed by the viewpoint that research within the arts does not rest on the 
production of artefacts alone, but exists in a web of interrelated outputs both symbolic and discursive. These outputs are directed – 
or led – by creative practice.  Hence, the term practice-led best summarises my understanding and experience of creative practice as 
research. 
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flexible, interpretive and reflexive in which the researcher must frequently take on 
multiple roles, collecting and interpreting a variety of materials, which come together to 
form a meaningful whole (Denzin & Lincoln, 2005; Gray, 1996).  As a visual artist within 
the Creative Industries, my research process, although employing aspects of traditional 
qualitative research strategies, is best defined as practice-led.   
 
One of the defining differences between qualitative research and practice-led research is 
the emphasis on creative practice in the latter.  The outcomes of practice-led research are 
often not (only) numerical data or ‘discursive texts’ but are expressed in the creative 
products of the researcher’s particular practice (Haseman, 2006). Research therefore 
includes the production of creative artefacts in addition to a written thesis. However, on 
a more comprehensive level, practice-led research is a notoriously difficult research 
paradigm to pin down. Indeed practice-led research was rather aptly likened by Carole 
Gray in her seminal 1996 publication Inquiry through practice: developing appropriate research 
strategies to “the elephant in the Hindu story- we know it’s there, but it’s only perceptible 
in small, sometimes unrelated and very diverse parts!” (Gray, 1996, p. 2).  Despite the 
difficulty summarising the complexity and multifaceted nature of creative research, Gray 
nevertheless offered one of the first published working definitions of practice-led 
research, which she described as: 
 
research which is initiated in practice, where questions, problems, challenges 
are identified and formed by the needs of practice and practitioners [and in 
which] the research strategy is carried out through practice, using 
predominantly methodologies and specific methods familiar to us as 
practitioners in the visual arts [or relevant creative fields] (Gray, 1996, p. 3). 
 
Gray’s definition clearly identified practice as a key component of research, carrying with 
it implications of embodied engagement and knowledge “derived from doing and from 
the senses” (Barrett, 2007b, p. 1).  Indeed, it has been argued by numerous practice-led 
researchers including Estelle Barrett (2007a, 2007b),  Paul Carter (2004), Michael Biggs 
(2004, 2007) and Kristina Niedderer (2007a, 2007b) that one of  the key values of practice-
led research lies in its capacity to reveal alternative ways of producing and engaging with 
forms of knowledge that that are beyond the plane of language-based articulation.  
Creative research, as Kristina Niedderer asserts, is also very unlike more traditional forms 
of research in that it does not necessarily strive to show “what is”, but also “what could 
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be” (2004, p. 26) (sometimes simultaneously).  The knowledge communicated is, 
therefore, often imaginative and speculative in a very particular way, where new questions 
are posed, rather than resolved.  Simon O’Sullivan suggests we understand art as “that 
which is folded” (2006, p. 125).  He explains: 
 
Art is a possible world folded, by means of the artist’s style, in substance.  We 
are forced to unfold these worlds, that is, to think, when we encounter the 
work of art.  Thought here is that process which comes after the encounter 
(thought is the ripples produced by this meeting).  We might say then that art 
is like a ‘cut’, it shakes us out of our habitual modes of being and puts other 
conditions into play (indeed this is its aesthetic power) (O'Sullivan, 2006, p. 
125). 
 
While Gray's definition identified that the problems addressed are often strongly linked 
to needs of the practitioners and their alternative ways of producing knowledge and 
further acknowledged the importance of creative practice within the research process, it 
has been criticised as an oversimplification of the practice-led research process, as it does 
not reference the importance of theoretical engagement and critical reflection – an issue 
that has been addressed in subsequent publications by Gray (2007; Gray & Mallins, 2004) 
and numerous other authors (Barrett, 2005; Sullivan, 2009). However, despite an increase 
in publications on practice-led research, the methodology remains the unruly elephant 
Gray described in 1996.    This is partly because practice-led research is still largely an 
emerging research paradigm in which research methods are in development and 
discussion. More importantly, it must also be understood that practice-led researchers do 
not limit themselves, as Gray initially inferred, to “using predominantly methodologies 
and specific methods familiar to [...] practitioners in the visual arts [or relevant creative 
fields]”, but rather, as Daniel Mafe (2007) asserts, creative researchers employ any 
methods available that prove best suited for accomplishing their research goals. This may 
include established qualitative methods (e.g. interviews, surveys, focus groups) and 
quantitative methods (e.g. statistics, empirical data), as well as the more intuitive and 
emergent methods used for creative development.  The combination of methods 
employed are often project specific and depend on the research and professional practice, 
as well as the underlying theoretical framework.  Indeed, it is not so much the basic 
methods used that define practice-led research, but rather the underlying motivation, 
emphasis and outcome of the research that sets creative research apart from more 
traditional paradigms.  For example, qualitative and quantitative research strategies are 
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traditionally analytical and concerned with quantifiable outcomes, arising from a series of 
clearly stated problems.  Practice-led research projects, on the other hand, are thoroughly 
linked to the emergent processes of making and therefore, as Mafe and Haseman assert, 
“problem formation does not happen in a neat and predictable way” (2009, p. 214).   The 
methods themselves are also necessarily ‘messy’, to provide an emergent space of 
production that embraces uncertainty and complexity and allows new and unforseen 
encounters and collisions to emerge (Haseman & Mafe, 2009). While practice-led 
researchers regularly employ established methods such as surveys or focus groups as part 
of their research process, the data gathered is often used as a foundation for creative 
development, inspiration and creative feedback, rather than as research data to make 
specific claims.  
 
Creative practice, in association with some qualitative and quantitative strategies, is a 
central component of the research process and outcome used in the development of my 
PhD project.  The resulting creative works have multiple functions within the research 
process. They demonstrate alternative applications and ways of engaging with 
biotechnologies, and are able to reveal ideas and knowledge that both complement and 
complicate the way in which these technologies are traditionally employed. In this context, 
the works create a non-linguistic space in which multiple and even contradictory ideas can 
co-exist, intermesh and help reveal the interconnections between different organisms, 
environmental elements and ways of engaging with the world. The methods follow an 
embodied model of interconnectivity, which links strongly to the creative process and 
underlying conceptual foundation.  Thus, the creative works also function as an 
investigative tool and contribute to methodological strategies in a cross disciplinary 
context.  This combination of creative practice with the other quantitative and qualitative 
strategies used marks my methodology as practice-led. 
 
This chapter outlines my approach to practice-led research in the context of 
contemporary ArtScience, and the way in which I, as a creative researcher, employ and 
transform traditional methods to inform my creative practice.   Most significantly this 
chapter provides insight into the value of an experiential approach to cross-arts practice, 
which relies on an a rhizomatic process of creative production that emphasises the “flows 
between different disciplines”, but also aims to “include and expose the body through 
practice by emphasising thought, cognitive sensing, emoting and the intimacy involved in 
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art making” (Cohen & Kratz, 2009).  I argue that the methodology outlined provides an 
effective strategy for working and thinking across disciplines such as art and science and 
opening alternative pathways of discovery that highlight the value of experiential 
engagement to produce transformative encounters.  Since the study has a transformative 
agenda that integrates multiple disciplines and associated methodologies, and aims 
towards multiple outcomes applicable to disciplines even beyond art and science, this 
research project should also be understood as transdisciplinary (within and beyond 
disciplinary boundaries). 
2. Feeling, Sensing, Thinking: An Experiential Approach to Creative
Development Across Art and Science 
"Ego," sayest thou, and art proud of that word. But the greater thing - in which thou art 
unwilling to believe - is thy body with its big sagacity; it saith not "ego," but doeth it. 
[...] Behind thy thoughts and feelings, my brother, there is a mighty lord, an unknown 
sage--it is called Self; it dwelleth in thy body, it is thy body. There is more sagacity in thy 
body than in thy best wisdom.  
(Nietzsche, 2012 [1909], pp. 51 - 52) 
...we come to know the world theoretically only after we have come to know it through 
handling. 
(Bolt, 2006, p. 1) 
As an artist working in a research context across contemporary art and biotechnology, I 
gave significant consideration to issues of methodology. This attention to the 
methodological developed from the requirement to find an appropriate transdisciplinary 
research strategy to allow a transformative flow within and between Art and Science. 
From the outset of my study, I was interested in moving away from a cursory engagement 
with science, such as mere inspiration or ‘visual reporting’, to a transformative integration 
of both disciplines.  It was, however, also important to ensure the methodology employed 
was conceptually aligned with the content and theoretical underpinnings of the project.   
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As such, the chosen methodology is thoroughly interconnected with project content and 
the theoretical ideas driving the project, operating essentially as a method/concept 
Möbius strip, whereby following a trajectory one becomes the other.   
 
 
Fig. 1: Möbius strip illustrating concept of methodological and 
conceptual blending. 
 
The following section provides a more detailed overview of my primary research 
approach, which relies heavily on embodied and experiential engagement within the field 
of study.  This approach was selected as it is fundamentally connected to the theoretical 
underpinnings and content of the research project and also presents an effective strategy 
for working across the disciplines of art and science.  For ease of navigation, discussion 
has been divided into three sections: 
 
• Method: an overview of the experiential methodology employed  
• Value: the value of this approach in the context of ArtScience 
• Strategies: Key research strategies employed within the study 
 
2.1 Method 
 
Like most practice-led studies, my PhD project did not begin with a closed series of aims; 
rather it developed from an interest in exploring the creative potentials of contemporary 
biotechnologies and revealing the flows and interconnections (possible and actual) 
between different bodies (organic and inorganic) and ways of modelling knowledge.  The 
project also developed from an interest in embodied cognition and originally aimed to 
question the still prevailing Cartesian separation of mind from body and related 
oppositions, illustrating the importance of embodiment and embodied action in cognitive 
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processes and the development of knowledge.   I viewed the subversion of binaries as 
particularly important in the context of art and science practice, as these disciplines are 
traditionally seen as oppositional and function as part of series of hierarchically weighted 
binary pairs: SCIENCE/art, RATIONAL/irrational, REASON/emotion, 
THEORY/practice.   
 
Drawing on ideas from contemporary biology, neuroscience and embodied cognitive 
science explored in early phases of investigation, the selected methodology takes as a 
founding supposition the idea that learning and knowledge are thoroughly embodied and 
strongly connected to environmental stimuli and affordances. These ideas are discussed 
in greater depth in Chapter Three.  Furthermore, the strategy actively embraces lived 
emotional responses and intuitive tacit knowledge, viewing these elements as essential in 
cognitive processing and rational decision-making.  With these ideas in mind, the term 
‘experiential’ was chosen to articulate a research process that places emphasis on active 
participation and immersion in the fields of study (art and science), as I view first-hand 
engagement and experience as essential for knowledge generation and project 
development. In addition to these theoretical foundations, an experiential approach also 
serves several practical concerns by providing a fluid speaking position from within/in–
between/without, and creating a space in which the disciplines of art and science flow 
into and transform one another, extending and altering the possibilities and functions of 
each system. Experience also formed the foundation of the resulting creative works, 
which essentially operate as fragmented narratives that relate to different observations 
and emotional connections made during different stages of project development. 
 
On a practical level, this strategy involved active participation through experimentation 
with various media and ongoing creative practice, but also immersion in the science 
domain. This immersion included my integration into the Tissue Repair and Regeneration 
(TRR) group at QUT’s Institute of Health and Biomedical Innovation (IHBI), where I 
was expected to attend and contribute to group meetings and complete required 
laboratory tasks (such as maintaining stocks and equipment). I also audited undergraduate 
courses on biology and molecular cell biology, received laboratory training in cell culture 
and tissue engineering, and learned how to devise and conduct my own laboratory 
experiments and projects.  As my skills and knowledge developed, I gained professional 
employment as a laboratory assistant for a commercial pathology company in the 
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Microbiology and Biochemistry departments, and as a research assistant working on 
marine phytotoxicity and Antarctic environmental impact.   By actively participating 
within the field of science, I gained enough knowledge to operate autonomously within 
different laboratory environment and thus conduct most of my own experiments, with 
this experience providing the foundation for creative and theoretical development.  
 
2.2 Value 
 
2.2.1 Soft Experimentation: Multiplicity, Emergence and Body Knowledges 
 
To effectively engage with biotechnologies both practically and conceptually, a certain 
level of understanding and skill is required. This ensures the safety of the practitioner, 
science colleagues and research materials3.  Direct involvement also enables an informed 
position for critique and commentary, and facilitates interdisciplinary dialogue and an 
exchange of methods and ideas. In the development of my research project active 
immersion within the science domain provided the linguistic and experiential vocabulary 
to understand, comment on and even directly integrate complex scientific processes 
within my creative practice, from incorporating fixed cultured cells to the development 
of complex tissue engineered components and display of living transgenic organisms. 
While the acquisition of scientific skills was important, it was not directed by a desire to 
become a scientist and duplicate the aims and outcomes of scientific investigation, but 
rather to explore alternative material possibilities, conceptual links and reveal emotional 
and ethical implications of biotechnologies.  It also functioned as a means of generating 
a transformative encounter in which elements from both disciplines – art and science – 
become entangled.  This process of integration in the context of laboratory work has been 
described by Jennifer Willet and Shawn Bailey (2006) as “soft experimentation”.  They 
comment: 
 
We conduct standardized protocols, well established as integral processes in the 
biological sciences, with entirely different expectations and directions as artistic 
3  Scientific skills are particularly important within science research environments as improper use of equipment can result in permanent 
technical damage and lax adherence to protocols may compromise the research of colleagues.  For example, correct application of 
aseptic technique in cell and tissue culture prevents contamination of cells with bacterial and fungal colonies.  Contamination from a 
single flask can quickly spread throughout the whole incubator, resulting in the required disposal of infected cells, and thus destruction 
of potentially months of research.  
16 
 
                                                 
CHAPTER ONE: Between Things: Practice-led Research in ArtScience 
2. Feeling, Sensing, Thinking: An Experiential Approach to Creative Development Across Art and Science 
 
researchers than the purposes these processes were originally designed for. The 
principle of ‘soft experimentation’ best encapsulates our dual roles as students or 
devotees of “hard” science, and the liquid, subjective, and expressive potential of 
scientific investigation as artistic media (2006, p. 1). 
 
By repurposing biotechnologies to serve the conceptual motivations of artists, new 
engagements become possible that foreground multiplicity and have the ability to both 
embrace and critique the technologies they employ.  These projects often function in part 
as science communication, part science fiction and connect to a variety of philosophical, 
ethical and conceptual ideas that stem from global, cultural and personal concerns. 
Jennifer Willet and Shawn Bailey comment in relation to their ongoing collaborative 
project BIOTEKNICA: 
 
We deploy BIOTEKNICA [...] as a critical point of intersection between reality 
and fiction towards the propagation of meaningful and imaginative critical 
thinking about biotechnology. This work erupts from a variety of positions and 
intentionalities – from the contemporary art scene with a focus on the intersection 
between art and science – from video, installation, and performance concerns – 
from philosophy of science–media studies–programming–social and political 
activism  – and most recently applied scientific laboratory protocols. With the 
addition of applied scientific techniques in the propagation of our project, 
BIOTEKNICA enters a new sphere where liminal (semi)living systems are 
instrumentalised in the production of artworks in the public sphere. With this 
work we trespass into specialized territories – where we engage directly with the 
tools of science – but actively contradict prescribed scientific methodologies and 
‘good’ scientific techniques in our research (2006, p. 1). 
 
While Willet and Bailey often use methods that actively contradict scientific ‘best practice’, 
strict adherence to scientific procedures can also extend the function of ArtScience 
practice to have a dual role and provide benefits to both disciplines. In the context of my 
practice, I shift between two modes of engagement; at times prescribing to standard 
protocols and at times ignoring or altering them.  For example, at the start of my 
engagement with cell and tissue culture, I deliberately did not follow standard cell 
maintenance procedures by allowing my cell lines to overgrow, starve and be exposed to 
unsuitable environmental conditions.  This practice enabled me to directly observe the 
importance of different elements in cellular wellbeing and the complexity of cellular 
response and environmental interconnection. However, I also remained aware that this 
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engagement, and the introduction of variability into the cells, would render the cells 
unacceptable as a model for standard cells lines and compromise any work that required 
healthy, conformed cells. The resulting creative works developed for the first instance of 
The Absence of Alice (see Chapter Three) acknowledged the ‘dodgy’ practices I had engaged 
with, and used the experience to comment on the transformative capacities of the cells, 
as well as the benefits and limitations of scientific methods. 
 
In contrast, during the development of the Human Skin Equivalent/Experience Project – a 
project involving the development of personal jewellery items incorporating 3D tissue 
engineered skin models (see Chapter Four); I rigorously researched, developed and applied 
standard operating protocols to ensure that my creative work could be employed to 
complement the research of my IHBI colleagues.  In doing so, the project established a 
working protocol for the isolation of primary keratinocytes (a type of skin cell) from hair 
follicles and demonstrated the viability of creating and maintaining human skin equivalent 
models in a serum-free (non-animal product) environment. When completed, the work 
demonstrated contemporary tissue engineering techniques, but also commented on 
cultural and social taboos surrounding the body and use of body derived ‘products’, such 
as cells and tissues, and commented on the personal emotional connections and 
experiences of each participant. As such, my work with IHBI demonstrates how 
experiential within ArtScience enables the development of hybrid projects that occupy an 
in-between position with multiple potential outcomes and resonances.  
 
While ArtScience projects like the Human Skin Equivalent/Experience Project usually develop 
from a specific interest or conceptual foundation, they generally do not subscribe to the 
hypothesis and aim-directed approach observed in scientific disciplines.  Instead, they 
generally employ a practice-led approach in which project development is left open to 
respond to emergent phenomena and connections.  Willet and Bailey expand: 
 
...experimental strategies are deployed in constructing actions, installations and 
protocols without pre-determined outcomes in the ‘production of knowledge’. 
The results of this process are documented, re-presented and theorized in 
terms of their subjective, aesthetic, and critical vectors. With soft experiments 
objectivity, standardization and reproducibility are not a high priority (2006, p. 
1). 
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Since, ‘soft experimentation’ is founded on an exploratory approach in which “objectivity, 
standardization and reproducibility” do not occupy a “high priority”(Willet & Bailey, 
2006, p. 1); it may be viewed as less rigorous or valuable in a research context.  However, 
the benefit of this approach is that it opens the work to the accidental, allowing 
unforeseen connections and ideas to emerge. As Katherine Hayles comments in an 
interview by Arjen Mulder for the DEAF 98 Symposium:  
 
The problem with plans of any kind […] is that they are limited by our intentions, 
and our intentions are limited by what we (already) know. How to intentionally 
escape intention, without having our escape plans contaminated by precisely that 
which we are trying to elude? Which is to say, how to open ourselves to what we 
cannot imagine? (1998, p. 210). 
 
As Dianne Currier references in relation to Elizabeth Grosz: 
 
...the ability to think the new requires an open-ended, non-deterministic 
conceptual horizon within which the unpredictable and unexpected, the novel 
may appear and in which the future is not already predicted and determined in 
a relation to the past/present. Such a horizon must not be bound by 
determination, in which all emergent formations are explained in relation to 
existing ones, but must instead accommodate the ‘disconcerting idea of 
unpredictable transformation, upheavals in directions and arenas which cannot 
be known in advance and whose results are inherently uncertain’ (Grosz, 2000, 
p. 215). To think radical transformation, then, requires a conceptual horizon 
that will allow for the emergence of novelty, innovation or radical change – 
the new (2003, p. 324). 
 
Adopting an experiential and emergent strategy of creative development helps the 
researcher/artist escape intention by extending project potential and embracing 
uncertainty. In an early article written in collaboration with the artist Haya Cohen (2009), 
I outlined the way in which my own practice often relies on an emergent process that 
involves creative and laboratory experimentation and a collection of a variety of materials 
and sources without definite goals or outcomes in mind. For example, during the early 
stages of project development, a variety of creative tasks and laboratory experiments were 
undertaken without an absolute expectation of their final application or value. For the 
first nine months at IHBI, I maintained a variety of cell lines in different conditions and 
documented changes to their morphology, cellular behaviour and metabolic and 
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reproductive rates.  At the same time, I started producing small sculptural forms and 
experimented with casting processes.  At first these two tasks did not appear related.  
However, as I proceeded, links between the processes started to emerge.  Over 
generations, as cells in culture grow and duplicate they tend to change, often expressing 
obvious morphological and behavioural changes.  These changes are particularly notable 
when cells are exposed to different environmental conditions.   In the context of mould 
making, copies made from a single pattern tend to ‘degrade’ as the original cast becomes 
damaged from cracking or casting material adhering to the surface of the mould.  
Environmental conditions such as temperature and pressure can also affect the final shape 
or finish of the material. When these connections were recognised, I used mould making 
as a medium for engaging with ideas of environmental engagement and cellular change 
(see 78 Impressions of a Single Object - Chapter Three). 
 
2.2.2 Tacit Knowledge and Disciplinary Links 
 
While an emergent methodology has the benefit of allowing unanticipated connections 
and ideas to materialise, within practice-based research it is often fundamentally linked to 
the body, and highlights the value of embodied action and duration within the research 
process. As Haya Cohen and I have argued previously: 
 
An emergent methodology, one that links processes of engagement with material 
to the process of acquiring knowledge, acknowledges research as an uncertain 
process, often guided by an intuitive logic – the logic of the body and its changing 
connections to the world, experience and the possibilities that continually emerge 
through this interaction. Immersed in the flow of becoming, it is difficult to make 
‘sense’, because sense is understanding in hindsight. It is a process that has the 
benefit of experience and reflection – it has the benefit of connections 
strengthened through the passing of time (2009, p. 100).  
 
This attention to embodied processes of knowing helps reconcile some of the 
methodological tensions between the arts and sciences.  In contemporary Western culture 
science and art are often regarded as polar opposites – a viewpoint that is a relatively new 
historical development, and one that does not account for the longstanding reciprocal 
flows between them (see Chapter Four).  Scientific method relies primarily on quantitative 
data and is traditionally positivist in nature, concerned with factual empirical data, ignoring 
subjective experience and imaginative and metaphysical engagements.  As such, this 
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paradigm is interested in capturing ‘objective’ knowledge.  Although many scientists have 
rejected aspects of this model, opting instead for a post-positivist approach which 
incorporates multiple systems of measurement (triangulation) and accepts that knowledge 
is largely conjectural, there is still an underlying assumption of being able to capture 
objective ‘reality’ or ‘truth’ (Trochim, 2006).  In contrast, practice-led research in the 
creative arts does not aim for universality and ‘truth’ but rather understands knowledge 
as culturally and socially situated, subjective, interpretive, shifting and dynamic. In this 
way it can be understood as following a post-modern, constructivist and interpretive 
paradigm.  While the underlying motivations of art and science may be different, an 
experiential approach helps bridge the perceived methodological boundaries between 
scientific and arts research, by revealing their mutual reliance on tacit knowledge – a term 
interdisciplinary scientist Michael Polanyi (2009 [1966] ) used to describe unconscious 
embodied knowledge accumulated through experience.  As Hannah Roosth points out in 
reference to the work of Polanyi: “practitioners acquire and embody technical and 
practical knowledge through practice” in the same way that research scientists “learn and 
hone scientific sensibilities through practice” (2010, pp. 14-15).   
 
The value of tacit knowledge is regularly and actively discussed within the context of 
practice-led research see: (Biggs, 2004; Bolt, 2006; K. Niedderer, 2007b; Rust, 2004), and 
other disciplines related to professional practice such as nursing, organisational 
management and economics. However, despite its origin in scientific methodology, tacit 
knowledge is still infrequently articulated in scientific papers.  In more informal situations 
scientists will however, gladly comment on the importance of tacit knowledge in their 
research.  Indeed, when I first started working with primary cells, I was provided with a 
series of standard operating protocols for the routine maintenance of fibroblasts and 
keratinocytes (skin cells).  However, since there is a high variability between cells from 
individual donors, my colleague advised: “Use the protocols as a guide, but as you get to 
know your cells, you will be able to tell when they need a media change or passage (split 
into smaller flasks)”.  After working with cells and tissues for five years, I am able to look 
at the media alone and recognise, not only whether it must be changed, but also infer how 
dense the cell population is.  Tacit knowledge is similarly discernable in the context of my 
creative practice.  After practicing as a professional artist for ten years, I am able to 
intuitively recognise effective composition – whether an artwork ‘works’.    In both cases 
this knowledge is difficult to articulate.  It is not transferable via simple protocols or 
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instructions, but must be gained through a prolonged, active and embodied engagement 
with materials and processes. 
 
Tacit knowledge is therefore firmly rooted to our past experiences, drawing them into the 
present to act in the world through our bodies.  However, it is also about intimacy and 
strongly connected to unconscious processes of reasoning that rely on emotional and 
intuitive connections.  Neuroscientist Antonio Damasio comments: 
 
We process not only the presence of an object but its relation to others and its 
connection to the past. In those circumstances the apparatus of emotions naturally 
evaluates, and the apparatus of conscious mind thinkingly co-evaluates (2003, p. 
54). 
 
As such, knowledge generation is dependent on the conscious processes of “directed 
action”, as well as the unconscious processes of tacit knowing and “emotional memory” 
which  “evaluates [our experiences] by spontaneous bodily feeling of wellness, anger, fear, 
etc. ” (Mainzer, 2011, p. 281).  In this way the combination of tacit and emotional response 
provides an immediate evaluation of a particular situation before conscious processes are 
able to articulate a reasoned solution.  In a similar manner, tacit and emotional memory 
is linked to creativity and problem-solving, as it enables an intuitive and almost 
instantaneous linking of diverse concepts that may not be consciously known.  In this 
way, creativity is not an exclusive property of the arts, but is an essential component of 
all disciplines, assisting in divergent thinking and innovation.  Through active participation 
within both disciplines, ArtScientists can reveal tacit and emotional engagement as non-
discipline specific and are able to provide another voice that recognises the value of the 
experiential within scientific practice. 
 
2.2.3 Revealing(s): The Re-Embodiment of Biotechnologies and the Ethics of 
Care 
 
Direct participation also affords insight into the physical and logistical realities of 
contemporary biotechnologies, including their technical limitations and the legislative and 
institutional policies governing biological materials.  However, more importantly, hands-
on engagement with biotechnologies, as Oron Catts and Ionat Zurr from The Tissue 
Culture and Art Project (TC&A) point out, presents an effective methodology to “confront 
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the complexities and contest dominant ideologies regarding the life sciences” (2008, p. 
126).  Indeed, ‘wet work’, often reveals the deeper implications of these technologies, 
including the origins of biomaterials, the use of animals and animal-derived products, and 
the waste materials generated – an involvement Catts and Zurr liken to  “going to the 
slaughterhouse rather than the supermarket to obtain beef” (2008, p. 138).     
 
In the context of my own practice, hands-on engagement has drawn my attention to some 
of the disregarded elements within contemporary biotechnological practice, such as the 
history of cell and tissue culture and sources of human and animal cells sold as biological 
products.  The approach also enabled me to comment on the experiential, emotional and 
visceral dimensions of working with living organisms and tissues, aspects that are rarely 
formally articulated within scientific discourse.  For example, in the development of The 
Immortalisation of Kira and Rama (see Chapter Three: Part Two), a project that involved the 
isolation and exhibition of living fetal calf cells, I chose to collect calf fetuses from the 
abattoir and isolate the cells myself.  This process enabled me to collect and incorporate 
physical elements from the calves such as their skin and hearts.  Displayed in conjunction 
with the isolated cells, these elements provided a direct link to a real body and organism, 
thus recontextualising the cells, allowing them to understood as part of a complex cycle 
of consumption, and be viewed as more than just biomaterials for use and manipulation.    
 
Taking part in cell isolation and organ harvesting also revealed the complexity of emotion 
that biomedical practices can provoke: the horror of cutting into the soft delicate flesh of 
unborn calves and the acrid, coppery smells of blood, bone and viscera; the curiosity of 
seeing ‘inside’, and the wonder of obtaining living, viable cells from a dead animal. The 
complexity and multiplicity of this experience was then integrated within the work, 
enabling the viewer to gain some insight into the emotional worlds of scientific research.  
This project is discussed in depth in Chapter Three: Part Two.  
 
An experiential approach, therefore, requires that the practitioner consider and take 
personal responsibility for their actions and choices within the laboratory and creative 
production and provides alternative viewpoints outside dominant discourses of science, 
which have the potential to “reveal new understandings of life and the power structure it 
operates within” (Catts & Zurr, 2008, p. 140). In this way, as Catts and Zurr (2008) assert, 
an experiential approach is in many ways an ethical and political act.  Taking an approach 
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that engages with the ‘wetness’ and messiness of living organisms and biomaterials, for 
example, serves to critique popular media representations of a computational ‘cut and 
paste’ biology. 
 
In the recent BBC Horizon episode, Playing God (Dyas, 2012), the presenter, Dr Adam 
Rutherford, describes nature as able to be “redesigned”, “disassembled into spare parts” 
and that “life itself has become a programmable machine”.  These analogies to 
computational models and machines are highly problematic, as ArtScience practitioner 
Jennifer Willett comments: 
 
This blanket application of computational models to instances of 
biotechnology provides a sterilizing affect, removing all that is wet, bloody, 
unruly, and animal, from mass imaginations of the biotech future (2006, p. 1). 
 
When continually exposed to distancing computational descriptions and “narratives of 
life as a coded program” that, as Catts and Zurr point out, advance “a false perception of 
total control over life and the technologically mediated victimless utopia” (2008, p. 126), 
it is easy to lose sight of the fact that biotechnologies are fundamentally linked to living 
organisms that are not machines or code, and therefore require consideration and care.   
An experiential strategy, therefore, has numerous positive implications in the context of 
ArtScience practice.  Not only does it highlight the role of the body in knowledge 
formation and conceptual development, it also serves to provide an alternative voice 
within contemporary scientific discourses that connect biotechnologies to the bodies that 
use them and are used within them.   
 
Following on from this discussion, working with biological materials and living organisms 
also necessitates care, compassion and consideration.  While cells and other 
microorganisms require ongoing care, it is also the organisms from which they originally 
stemmed that require a level of consideration.  This can be seen in The Immortalisation of 
Kira and Rama, but is also evident in The Absence of Alice. For example, Soas-2 cells exist 
essentially as a new biotechnological entity, dependant on the laboratory environment and 
ongoing maintenance for their survival.  However, they originally stemmed from another 
organism – the young girl Alice.  Although she is most likely dead due to her bone cancer, 
she still has a family, and there are many other families who have endured a similar loss.  
As an artist working with her cells, I therefore regard it as my responsibility to treat the 
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cells with care and to create works that acknowledge their origins, and the various ethical 
complexities and emotions they provoke, in a respectful manner that does not cause 
undue distress, and to focus on death as part of a cycle of life and becoming. 
 
3. Research Tools and Strategies 
While this research project is founded on an experiential methodology of active and 
embodied engagement, the project relied on a variety of complementary strategies 
including open and intuitive methods of creative practice and critical reflection, as well as 
quantitative and qualitative research tools such as laboratory assays (quantitative) and 
interviews and surveys (qualitative).    
 
Key strategies included: 
• Research/reflection in Action: Creative arts practice and laboratory 
experimentation/engagement 
• Reflection on Action: Journal, blog, documentation and reflective 
dialogue and presentation for peer review 
• Literature and Contextual Review: Review of relevant articles, 
philosophical ideas, practitioners from journals, books, exhibitions and 
project documentation  
• Data Collection: Laboratory assays, interviews, surveys 
 
These strategies and their significance in the context of this study are discussed in more 
detail below. 
 
3.1 Research/Reflection in Action 
 
As discussed in the previous section, creative arts practice and laboratory experimentation 
form central components of the study.  This includes experimentation with different 
materials, processes and aesthetic strategies, to aid the development of creative and 
theoretical ideas.  These processes of experimentation and engagement rely heavily on 
what Donald Schön (1983) refers to as reflection-in-action.  Reflection-in-action describes 
processes of thinking and problem solving that occur during action.  This may involve 
forming a sculpture, editing a video or devising a new laboratory protocol.  Strongly linked 
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to an embodied approach to research and practice, reflection-in-action relies heavily on 
tacit or experiential knowledge and intuitive action. When shaping a sculpture, the 
practitioner must respond sensorially to the material and continually reflect on the 
aesthetic and conceptual dimensions of the emerging shape. To accomplish the task, the 
practitioner draws on tacit knowledge gained through previous engagements with 
materials and the memory of past projects developed or reviewed, as well as the 
accumulated cultural and social experiences of a life.   It is a process that operates across 
all disciplines. 
 
Reflection-in-action also enables the researcher to develop ideas directly in response to 
physical engagement.  This is particularly relevant for researchers who are developing 
physical components (artworks, hardware, electrical equipment, medical devices), as 
abstract cognitive ideas do not necessarily translate from theory or concept to object, as 
we do not have the capacity to anticipate all variables.  Through the act of making, and 
drawing on tacit knowledge that connects us to past practical and theoretical encounters, 
new concepts and new problem solving strategies emerge4. Furthermore, physical action 
in the ‘real world’ opens our experiences to chance encounters that have the potential to 
foster new connections.   
 
In many ways, reflection-in-action is, as Cal Swann (2002) points out, a holistic method 
that functions through synthesis, in which different fragments are drawn together and 
evaluated intuitively through a series of interconnected and reciprocal steps.  While the 
specific phases are often project-determined, they often include problem/interest 
identification, conceptual/theoretical investigation, project planning, experimentation, 
production and evaluation.  Contrary to what the terms ‘step’ or ‘phase’ suggest, these 
elements, as Swann (2002) asserts, do not necessarily occur in a set order, but follow a 
reflexive pattern of interconnectivity.  
 
 
4  Movement and physical action have also been shown to actively shape the brain and form new neural circuitry (Mohammed et al., 
2002).  A variety of studies in rats (Johansson, 1996; Mohammed et al., 2002; Schneider, Lee, Anderson, Zuck, & Lidsky, 2001) and 
humans (Draganski et al., 2004; Schooler, Mulatu, & Oates, 1999), for example, suggest that stimulating environments and physical 
training have a significant impact on cognitive ability and overall health.  It therefore stands to reason, that physical engagement 
through ‘making’ and the material and conceptual challenges that are involved literally change the way in which we think.  As such, 
practice-based research, with its emphasis on practice and physical engagement, has the potential to develop novel and alternative 
solutions. 
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3.2 Reflection on Action 
 
In conjunction with ongoing reflective practices used during active involvement in 
processes of making and experimentation (reflection-in-action), the study also employed 
post-event reflective tools (reflection-on-action) such as journals, blogs and reflective 
dialogue.   Unlike reflection-in-action – which Schön likens to “thinking on your feet” 
(1983, p. 54), or  responding intuitively to emerging connections – research-on-action has 
a more traditional analytical function, as it is often discursive or otherwise documented, 
and performed consciously5.  Post-event reflection enables the researcher to critically 
examine the outcomes of their engagements and determine which elements were most 
successful or interesting, in order to devise strategies for further action.  Similarly to 
reflection-in-action, reflection-on-action relies on a variety of interconnected and 
reflexive elements often including data collection (e.g. documentation), 
evaluation/analysis, deduction and revision of action plans.  
 
3.2.1 Journal (arts journal and lab journal)  
 
The research journal is one of the central reflective tools employed.  The journal provides 
a space for the collection of a variety of research materials including drawings, mock-ups 
and other visual elements, documentation of work in progress and experimentation, 
thoughts, notes and memos, critical reflection and analysis of data as well as contacts and 
technical information. The inclusion of multiple research materials within the journal 
allows the juxtaposition of different elements, which helps draw out the connections 
between theoretical and practical concerns.  
 
To assist with the process of ‘making sense’ of the collected materials, journal content is 
regularly reviewed and ‘coded’ to determine key terms/elements, which are re-recorded 
in the journal and used as a basis for further research.  Mind mapping of key concepts 
into overlapping areas is another useful strategy designed to help organise and link key 
and emerging concepts.  Memo writing is also important in connecting the different 
materials as memos help organise, analyse and connect the different key areas identified 
in initial data collection and coding.  As Kathy Charmaz points out: “memos catch your 
5  While reflection-on-action involves a more structured/cognitive form of reflective analysis, it still relies on intuitive assessment.  
Indeed, in many ways reflection-on-action is itself an action.  As such, it still utilises refection-in-action strategies.  Refection-in and 
on-action must be understood as an interconnected system of reflective practice. 
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thoughts, capture the comparisons and connections you make, and crystallize questions 
and directions for you to pursue” (2006, p. 73).  As such, this strategy pulls the different 
materials together and enables areas for further research and practice to be established. 
 
In contrast, the laboratory journal relates to more practical concerns and provides a space 
for the collection of protocols and documentation of laboratory work.  Observations and 
visual elements are also recorded. Therefore, the maintenance of this journal is essential 
to provide insight into the outcomes of laboratory engagements, as well as document and 
optimise laboratory protocols. 
 
3.2.2 Online Blog 
 
In addition to the research journal, an online development blog and several project-
specific and workshop websites were maintained.  These websites provided additional 
space for project documentation.  Displayed in a public forum, this tool also allowed 
external viewers to comment and respond to current research and investigations.  Unlike 
physical research journals, the blog format enabled easy organisation of research materials 
into set categories via hyperlinks, including external links to research sources (relevant 
blogs, websites, organisations etc.), and to bookmarking (e.g. de.licio.us, furl) and other 
online media management sites (e.g. Flickr). In addition, moving-image works such as 
videos and Flash files could be included as part of the site content. 
  
3.2.3 Documentation 
 
Documentation and reflection, as many practice-led researchers including Nancy 
DeFreitas (2002) and Nithikul Nimkulrat (2007) have commented, is an essential and 
ongoing part of creative practice.  Reflection assists with understanding the often intuitive 
decisions involved in artistic production and helps draw out additional connections.  
Documentation illustrates project progression and helps identify elements that are 
working successfully.   Active documentation, as Nancy DeFreitas points out, is 
particularly helpful with recording areas of artistic knowledge that can be difficult to 
articulate textually (e.g. aesthetic judgment) (2002, p. 6).  Documentation and reflection 
on the creative process through written and visual elements, therefore, enables, as 
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Nimkulrat asserts, “a self-awareness of the evolving thoughts, intentions and decisions, 
leading to an appreciation of the whole process” (2007, p. 4). 
 
3.2.4 Reflective Dialogue and Presentation for Peer-review 
 
Social interaction and reflective dialogue with arts practitioners, researchers, scientists and 
peers also proved a valuable strategy for project development.  Conversation with 
researchers from IHBI and the Creative Industries, as well as with general acquaintances 
helped clarify and define key issues, as articulating ideas repeatedly to a variety of listening 
audiences helps strengthen concept connections.  Issues and questions were also often 
raised that required further investigation or engagement.  Suggestions and informal 
feedback on visual and conceptual ideas were also useful for project development.   For 
me, research is not a singular, isolated activity, but a social activity. By engaging in the 
social rituals of storytelling and reflective dialogue, ideas are able to open out and new 
connections can be made.  Even passing comments can be used to guide the flow of ideas. 
For example, during a conversation about the anticipated use of ants within my work, a 
colleague talked about a book in which the author described ants eating a corpse.  This 
spurred me to investigate whether ants would consume the cells grown in culture.  This 
led to the creation of the video work Ants Eating Alice, discussed in Chapter Three.   
 
While ongoing informal dialogue is useful, the formal presentation of ideas is also very 
valuable for project development.  Within the TRR Group and the more specialised Skin 
Group at IHBI, we have mandatory fortnightly meetings in which different group 
members present aspects of their research for critique and commentary.  Not only does 
this process require the presenter to clarify their ideas and methods in order to present 
their research in a succinct manner, it also provides an opportunity to receive feedback 
from peers with a range of different skill sets and knowledge bases.  During the Skin 
Meeting, for example, protocols are often discussed and exchanged to optimise laboratory 
procedures.   The meeting also allows each researcher to discuss their project and outline 
any problems or seek advice on methodology or results analysis.   These meetings were 
particularly good for me, as they enabled me to gain advice from numerous researchers 
who have expert knowledge in the development of HSE models – an integral component 
of The HSE Project, discussed in Chapter Four.  The meetings also provide insight into the 
different research projects currently underway at the institute.  Indeed, as a TRR group 
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member, I know what each group member is currently working on.  This knowledge not 
only provides insight into additional methods and materials but also assists in identifying 
group members who might be able to provide assistance if required.   
 
3.3 Literature Review 
 
The literature and contextual review was an ongoing process that included the mapping 
of relevant literature within the areas of biology, cultural theory, philosophy and 
psychology, as well as the examination of influential contemporary arts practitioners. The 
review was organised through multiple avenues including the journal, the development 
blog, and Endnote, where important quotes, theoretical ideas and practitioners are noted 
and journal articles, bibliographic information and source content outlines are collected 
and maintained. Summaries of key literature and creative sources are also produced, which 
include a brief content summary, critical evaluation of the source as well as the recording 
of personal and emotional connections.  The sources are coded using keywords (Endnote) 
and categories (Blog).  In addition to researching key texts and relevant practitioners, the 
literature review also included the collection of practical information (e.g. scientific 
processes and strategies) and thematic investigations.  This information is primarily 
collected in the research journal, where it is connected to creative experimentation and 
the development of visual and conceptual ideas.     
 
3.4 Data Collection 
 
Data collection occupied a small but significant component of the research strategy. Data 
collection included the acquisition of scientific data from laboratory research for later 
integration into creative works, as well as the use of surveys and interviews to gauge viewer 
response and provide direction with future project development. 
 
Although research methods were organised into the four basic groups described above – 
research–in–action, research–on–action, literature review and data collection – there is 
considerable overlap and intersection between the strategies. The methods are essentially 
reflexive and operate as part of a process that moves between the rational and irrational, 
interweaving and flowing between theory and practice, requiring continuous 
reconfiguration in response to the integration of materials from diverse outside sources.  
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In this complex process, no single method – such as the reflective and intuitive processes 
of artistic practice or more traditional qualitative methods of data collection and empirical 
observation – is awarded a higher position of more investigative weight.  The process also 
operates on a transformative principle in which traditional methods and ways of working 
are altered to suit the objectives of creative practice.  For example, qualitative methods 
such as interviews and surveys were employed within my research framework to direct 
the creative development of the project and provide an additional narrative component 
within an exhibition context, rather than as qualitative research data6.  Furthermore, 
theoretical ideas are employed foremost in a creative and transformative context, rather 
than as tools to explain or validate particular perspectives.  Overall, my particular research 
approach privileges movement, multiplicity, and fluidity, and aims to foster 
transformative encounters that create alternative ways of seeing.  In this way, my particular 
engagement is strongly influenced by the philosophical thought and figurations of 
philosophers Deleuze and Guattari, as discussed in the next chapter. 
 
 
 
 
 
 
 
6  For example, interviews and surveys with project participants during the Human Skin Equivalent/Experience Project – a project involving 
the production of personal jewellery items incorporating human skin and cells – were incorporated into a gallery display and 
documentary movie about the project.  The display and documentary allowed viewers to gain an insight into the background of 
participants and their motivation to be part of the project.  The interviews also functioned as a creative springboard to capture some 
of the responses of the participants for use during conceptual development and jewellery design.  The project is discussed in more 
depth in Chapter Four. 
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UNDERGROUND 
ROOTS, 
ASSEMBLAGES 
AND LINES OF 
FLIGHT: 
Rhizome 
Processes Across 
Art and Science 
CHAPTER 
TWO 
ABSTRACT 
This chapter provides an overview of the theoretical framework 
underlying the development of the research project.  This 
framework has strong links to the methodology discussed in Chapter 
One and draws on the philosophical work of Gilles Deleuze and 
Felix Guattari to foreground the concept of becoming as a 
generative and transformative creative force. 
Following the basic structure of the preceding chapter, discussion 
moves from an overview of key terms and concepts to more detailed 
accounts of how the tools employed and generated from within 
becoming are particularly valuable in the context of ArtScience 
practice. 
[CONCEPTUAL 
FRAMEWORK]
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CHAPTER TWO: 
BECOMING: UNDERGROUND ROOTS, 
ASSEMBLAGES AND LINES OF FLIGHT: Rhizome 
Processes Across Art and Science 
 
[CONCEPTUAL FRAMEWORK] 
 
 
 
These are strange times, and strange things are happening.  Times of ever-expanding, 
yet spasmodic waves of change, which engender the simultaneous occurrence of 
contradictory effects. 
(Braidotti, 2002, p.1) 
  
1. Introduction 
In introducing the conceptual framework that has guided this project, let me first turn to 
Rosi Braidotti, who asserts that as subjects in the twenty-first century we are living through 
“strange times” of profound change (2002, p.1). She states: 
Unless one likes complexity one cannot feel at home in the twenty-first 
century.  Transformations, metamorphoses, mutations and processes of 
change have in fact become familiar in the lives of most contemporary subjects 
(2002, p.1). 
Through our technologies we have become multiple. Boundaries are continuously 
dissolving.  We can no longer think of body and brain as separate entities. Indeed, many 
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new technologies, particularly in the bio-realm, have shown that there is no simple ‘us’ or 
‘them’, ‘natural’ or ‘artificial’, ‘self’ or ‘other’.  
 
For example, while it is commonly accepted that we are closely related to chimpanzees, 
sharing an estimated 96% of DNA, we are also close cousins of zebra fish, with an 
estimated 89% shared DNA, indicating that DNA is far more complex than we had 
previously supposed. The cells in our bodies are outnumbered 10 to 1 by bacteria and 
other microbes, which we rely on for many processes, from digestion to 
immunity(American Society for Microbiology, 2008; Wenner, 2007). It is even currently 
estimated that our genome is composed of up to 8% retroviral DNA inherited from 
ancestral infection (Ryan, 2009).  The elements that make up our most fundamental 
substances are supplemented now by prosthetic and therapeutic additions. We have pills 
to control our hormones and moods.  We can have silicon breasts, abdominals and 
bottoms. Botulinum toxin keeps us looking young. 
 
We also now understand that learning and thought are not mere abstract processes but 
have a biological basis. When we learn something, our synaptic pathways change, our 
bodies change.  Cultural and social interactions therefore fundamentally affect the 
capabilities of our bodies.  Through emerging fields such as epigenetics we have also come 
to see that even the expression of genes is subject to environmental influence and linked 
to the experiences and the environment of our ancestors (Bird, 2007). Through global 
warming and the impact of introduced species we are starting to really take note of our 
own impact on the world around us. We are becoming increasingly aware that we are not 
stable, separate entities, but part of an embedded series of systems in processes of 
continual transformation through interaction. 
 
Binary thinking is no longer productive in keeping order and our fears at bay.  However, 
despite the recognition of all of these complex interconnections and transformations, we 
are, as Braidotti (2002) points out, still largely stuck in modes of thought that privilege 
linear and objective accounts of reality.  The challenge, she asserts, lies in finding 
“alternative figurations” (2002) and ways of mapping that can start to communicate the 
complexity that is part of everyday life and subjectivity and focus on processes and not 
just concepts. In this context Braidotti views the concept of becoming as a means of 
starting to articulate and engage in discourses that embrace multiplicity, process and 
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transformation.  Moving towards an understanding of becoming rather than being, as 
Braidotti (2002) asserts, has deep feminist, social and political implications, as it 
challenges existing power-relations that are built on exclusionary strategies of hierarchical 
binarism7.  However, beyond this profound prospective, the concept of becoming also 
has practical potentials, and is a valuable concept in the context of creative practices; 
particularly transdisciplinary practices that involve movement between different ways of 
producing knowledge.   
Indeed, within my PhD, becoming and interconnected concepts of the rhizome and 
machinic assemblage, discussed in the philosophical work of Gilles Deleuze and Felix 
Guattari, have offered a particularly productive conceptual toolbox to conceptualise and 
manifest process and approach transdisciplinary practice.  These concepts describe bodies 
(human and non-human, social, cultural, institutional) through the connections they make 
with other bodies, rather than as singular entities with specific and unchanging properties. 
As such, these concepts operate on a principle of multiplicity, interconnection and change 
– elements that link strongly to my interest in biology, evolution and the interdisciplinary 
focus of my research project, but also provide a means of understanding the 
interconnected and dynamic principles of my research approach; illustrating that within 
my work, process and content are part of the same creative mechanism.  This chapter 
provides an outline of the key concepts employed within the study, followed by an 
overview of their conceptual value in the context of ArtScience practice. 
 
2. Key Terms 
2.1 Becoming 
 
The key concept and guiding mechanism employed within this study is that of becoming.   
Becoming is a particular philosophical viewpoint employed by Deleuze and Guattari that 
resists essentialism and the unitary and stable assumptions inherent in ‘being’.  Rather 
than describing an organism or body in terms of a fundamental essence, becoming reveals 
all structures as a process of continual transformation through complex non-linear 
7  The term binarism is used here as defined by the Merriam Webster Dictionary (2012) as: “a mode of thought predicated on stable 
oppositions (as good and evil or male and female) that is seen in post-structuralist analysis as an inadequate approach to areas of 
difference”. 
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interconnections, deterritorialisation and re-territorialisation with a variety organisms and 
the environment.   David Heckman states: 
 
“Becoming” is a process of change, flight, or movement within an assemblage. 
Rather than conceive of the pieces of an assemblage as an organic whole, within 
which the specific elements are held in place by the organization of a unity, the 
process of “becoming-” serves to account for relationships between the 
“discrete” elements of the assemblage. In “becoming-” one piece of the 
assemblage is drawn into the territory of another piece, changing its value as an 
element and bringing about a new unity. An example of this principle might be 
best illustrated in the way in which atoms are drawn into an assemblage with 
nearby atoms through affinities rather than an organizational purpose. The 
process is one of deterritorialisation in which the properties of the constituent 
element disappear and are replaced by the new properties of the assemblage 
(2002, p. 4). 
 
2.2 Rhizome 
 
With this emphasis on interconnection and multiplicity, the concept of becoming is also 
intimately connected to the rhizome outlined by Deleuze and Guattari in their seminal 
text A Thousand Plateaus: Capitalism and Schizophrenia (1987).  The rhizome they evoke 
provides an alternative to the modernist structural model of the tree, which emphasizes 
structure, linear thinking, and hierarchical relations of power and dominance (Taylor, 
1996).  It is, as my colleague Haya Cohen and I have previously articulated, 
 
essentially a non-hierarchical model, based on interconnecting points and 
neighbourhoods of thought which form an assemblage or arrangement of 
various elements, organic and inorganic, animate and inanimate, that exist 
moment to moment, connected, connecting and re-connecting (2009, p. 93). 
 
The rhizome is therefore dynamic and the result of multiple, complex interactions.  It 
must be understood as an ‘open system’ in which connections shift and are never finalised 
into fixed points (Cohen & Kratz, 2009, p. 93).    
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2.3 Machinic Assemblage 
 
Like the rhizome, a machinic assemblage is not a ‘thing’ as the idea of a machine suggests, 
but, as Gordon Coonfield points out, should be understood as “a process” and an 
“ongoing organizing of multiplicities, of relations between elements and forces, that 
produces affects” (2006, p. 290).  For Deleuze the machine exists and functions through 
connections alone.  It is not to be thought of as a closed structure with fixed purpose, but 
as an open-ended structure with productive potentials – potentials that become activated 
through the connections it forms with other machines.  To better articulate this idea, 
Claire Colebrook gives the example of the bicycle, which only functions when connected 
to other machines such as the human body-machine (Colebrook, 2002).  She explains: 
 
The human body becomes a cyclist when connecting to the machine; the cycle 
becomes a vehicle.  But we could imagine different connections producing 
different machines.  The cycle becomes an art object when placed in a gallery; 
the human becomes an ‘artist’ when connected to a paintbrush (Colebrook, 
2002, p. 56).  
 
Perceived in this way, the machinic assemblage involves a “state of intermingling” which 
includes “all the attractions and repulsions, sympathies and antipathies, alterations, 
amalgamations, penetrations, and expansions” (D & G, 1987, p. 99). Elizabeth Grosz 
expands: 
 
In Deleuze and Guattari's work, subject and object can no longer be 
understood as discrete entities or binary opposites.  Things, material or 
psychical, can no longer be seen in terms of rigid boundaries, clear 
demarcations; nor on an opposite track, can they be seen as inherently united, 
singular or holistic. Subject and object are a series of flows, energies, 
movements, strata, segments, organs, intensities – fragments capable of being 
linked together or severed in potentially infinite ways other than those which 
congeal them into identities (1994, p. 167). 
 
As such, the machine is multiple and inclusive.  It functions on a principle of potential, as 
all machines carry with them the potential for transformative encounters that imbue the 
machine with new properties.   
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With this emphasis on transformation and interconnection, becoming and the 
interconnected creative figurations of the rhizome and machinic assemblage have offered 
me a productive “toolbox” (Malins, 2004) to practically and conceptually engage with the 
multiplicities of working across art and science.  The practical and conceptual value of 
these terms in the context of ArtScience practice is discussed in more detail in the 
following section. 
 
3. Application and Value 
3.1 Thinking Across and Between: Facilitating Transdisciplinarity and 
Multiplicity in Practice 
 
As a concept that privileges notions of multiplicity, interconnection and the cycling 
between states and connections, the rhizome  “is a figure of thought”(Graafland, 1999, p. 
38) that is well suited to thinking and working in an transdisciplinary and creative context. 
Fay Akindes explains: 
 
Rhizomes blur the boundaries between ideological, scientific, and 
philosophical modes of thinking and promote and interdisciplinary 
epistemology by opening up an infinite number of entering points.  In other 
words rhizomes do not recognise borders; they connect ideas, things, people, 
places without judgements.  Consequently rhizomes disrupt binary 
oppositions, unfixing the logic of either/or and replacing it with the possibilities 
of both/and (2003, p. 147). 
 
The rhizome they describe is in a sense both singular and multiple.  It “has no beginning 
or end; it is always in the middle, between things, interbeing, intermezzo” (Deleuze & 
Guattari, 1987, p.25). As an artist that works across and within both art and science, I too 
feel that I am always between things. This ‘between-ness’ is not a stationary position of 
permanent mid-ground, but a shifting position in which I drift between different ways of 
seeing and engaging with the world.  The concept of the rhizome provides a conceptual 
platform to articulate this movement without resorting to binary thinking and allows, as 
Akindes (2003) asserts, the mentality of both/and.  Conceived further as a machinic 
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assemblage, ArtScience retains individual integrities while producing alternative outcomes 
and affects8 through their productive coupling.   
 
For example, when I am in the laboratory I record my engagement in the laboratory 
journal.  I document the outcomes of my experiment, as I have been trained to do.  I 
record the date, experimental protocol, list of materials and their batch number for 
possible replication.    However, while I perform experiments or even engage in routine 
lab tasks, I regularly slip into philosophical and conceptual musings.   I see the potential 
for creative works in my actions and possible actions.  I collect images to document my 
experiment, others for their visual appeal or conceptual links.  I imagine.  I play.   Similarly, 
when making creative works, I often apply protocols to their construction.  I optimise 
procedures. I assess materials for their potential in a laboratory context.  It is the same 
with my engagement with other texts and disciplines; they become affordances that create 
potentials for future acts – conceptual and material.  I read scientific papers, science 
fiction, art and critical theory, philosophy.   All are relevant, equal.  I use their languages.  
I experience art and the world around me.  I draw it all in. I move. It is a way of working 
that enables a fluid movement between disciplines and methods and opens me to the 
creative potentials that exist in the connections and are continually being presented.  
 
Working within science and having gained an understanding of scientific protocols and 
knowledges has also afforded me a particular position of independence.  It has allowed 
me to occupy the between position of inside>between<outside, echoing Akinde’s view 
that working rhizomatically in an transdisciplinary context provides “multiple passports, 
multiple privileges” (2003, p. 152).  As an artist working in science I have the opportunity 
to use scientific tools and protocols and strategies, but the freedom to vary from standard 
procedures and incorporate alternative ways of working.  Similarly, I have the ability to 
use scientific tools and processes as part of my artistic production. As a partial outsider, I 
am not expected to conform.  Therefore, I am able to deviate from the 'norm' and 
experiment with alternative processes and associations.  Andrew Yang comments: 
 
The outsider has the opportunity to make associations and draw connections 
that natives may be blind to because they aren’t consistent with the accepted 
8  Within this document, I use the term affect in reference to Deleuze and Guattari (1987) and Brian Massumi (1995), to refer to an 
unconscious, embodied and intensive encounter that exists in a space of transformative potential.  Massumi describes affect in 
reference to Deleuze and Guattari as "a prepersonal intensity corresponding to the passage from one experiential state of the body to 
another and implying an augmentation or diminution in that body’s capacity to act" (D & G, 1987, p. xvii). 
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rules of the game that the discipline plays by and considers most relevant. In 
this way, the creativity of the immigrant in the context of an unfamiliar 
discipline may be based precisely on contravening and contesting the 
assumptions of natives. A key opportunity for criticality also lies in the 
freedom that immigrants may have from the social constraints that natives 
operate under. Given that the livelihood and status of a native relies so 
fundamentally on working within the norms of their paradigm, criticality may 
involve risks that a native may simply not be as willing or ready to take (2011, 
p. 4). 
However, as Andrew Yang (2011) cautions, this freedom should not be seen as an 
undisciplined free-for-all in which the ArtScience practitioner can do anything.  Working 
across disciplines still requires an understanding of disciplinary rules and paradigms in 
order to make a valuable contribution to thinking within and across the fields of study.  
 
In the context of artefact production, the rhizome affords a conceptual platform to 
connect ideas from science, art, philosophy and cultural studies and put them to work in 
multiple ways that offer multiple sites of engagement and multiple viewpoints without 
privileging a single perspective.  The rhizome approach allows for critique and celebration, 
the presentation of ‘fact’ and fiction, ‘fact’ as fiction, fiction as ‘fact’.  After all, as Claire 
Colebrook comments in reference to Deleuze’s thinking: 
 
Philosophy, science and art are distinct tendencies or powers, so it makes no 
sense to come up with some unified picture of the world – for there are as 
many worlds as there are ways of thinking or perceiving (2002, p. 7). 
 
Therefore, my project is about presenting multiplicities that reveal different aspects of an 
encounter, or series of encounters.  For example, The Absence of Alice commented on 
contemporary cell culture techniques by basing the works on the experience of culturing 
cells and the observations made during this process. At the same time, the works 
referenced the original donor of the cells and the uncanny relationship between the cells 
and an absent body, as well as their individuality as unique organisms dependant on a 
sterile laboratory environment and artificial ‘body’ for survival.  While the age, sex and 
ethnicity of the original donor was recorded, there was no further information available.  
Consequently, I named the donor ‘Alice’ and created a series of visual and narrative 
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fictions9 to provide her with an identity and history. In essence I personalised the cells 
and was able to create a sympathetic connection in the mind of the viewer; the unknown 
girl was no longer unknown, no longer ‘faceless’.  She had a face, a name, and therefore 
an imagined family, hopes and dreams.    Alice is not really Alice, and yet she exists.  She 
is both fiction and fact.   Furthermore, The Absence of Alice series explored the joy of 
discovery and intimacy involved in caring for and ‘getting to know’ another organism, as 
well as the ethical implications of using biomaterials in art production.  The various works 
developed in the series revealed different ideas and narratives surrounding the use of cells 
in culture.  The works also allow multiple entrance paths to engage with the content 
presented.  
 
Offshoot projects such as The Human Skin Equivalent/Experience Project also operated in a 
strange intersection between science, science communication and contemporary art – not 
quite one, not quite the other, but a blend of elements that aimed to produce an alternative 
affective encounter for the participant and viewer. On one hand, the project was a 
platform to explore and comment on the science of HSE development and enabled me 
to optimise a protocol to grow and isolate keratinocytes from human hair follicles. The 
project also enabled me to test the feasibility of growing cells without using animal 
products and explore the possibilities and limitations of the technology.   The production 
of provocative creative work – skin jewellery – also helped reveal the ethical implications 
and logistics of working with human tissues and the cultural taboos against using human 
tissue for body ornamentation. Furthermore, the work sought to connect the technology 
to the personal and reveal multiple experiential viewpoints.  For example, the jewellery 
project revealed my own vanity – my fear of permanent scarring or disfigurement.  My 
experience showed that body trauma can override, and permeate, cognitive function.  For 
my first participant, Tara, the project provided a more positive emotional link to the HSE 
technology. The jewellery piece became a symbol for her research, her accomplishments 
and her time at IHBI – an aesthetic object that links to an historical moment beyond the 
object itself – illustrating how objects, particularly personal items such as jewellery, can 
connect us to our past. 
 
9 I gave ‘Alice’ a face - the face of my friend’s 11-year-old daughter who fit the age and ethnic requirements.  I also added an entry in 
Wikipedia (under Saos-2 cells) in which the donor was identified as Alice Abernathy and referenced her in several papers.   The name 
Alice was originally selected to provide an immediate inter-textual link to Carroll’s Alice in Wonderland (1993 [1917]).  Alice Abernathy 
was, however, also the mutant protagonist in the Resident Evil series.  I had initially planned to elaborate on these links, but decided to 
follow other lines instead.  The links to these narratives and conceptual links therein are still affordances or lines that can be 
reconnected in the future.  As such, they exist as ‘conceptual potentialities’. 
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It must however, be understood that the artefacts do not exist in isolation.  They exist in 
the web of discourses and experiential encounters that surround them. The articles I 
produce, the lectures and workshops I present, are also a part of the works.  They offer 
additional lines and reveal new entry points, experiential encounters and ways of seeing 
the works10.    Hence, the works include a variety of disciplinary strategies.  Colebrook 
comments in reference to Deleuze:  
 
Scientists may use fictions or narratives such as the ‘big bang’ but they do so 
in order to make the world in which we live in functional and manageable.  
Literature is the power of fiction itself: not making a claim about what the 
world is, but about the imagination of a possible world.  Art is not about 
representation, concepts or judgement; art is the power to think in terms that 
are not so much cognitive and intellectual as affective (2002, p. 12). 
 
By creating artworks and other encounters that draw on multiple languages and ways of 
seeing, the project provides a transdisciplinary space that incorporates explanatory, 
imaginative and affective elements.  It helps disrupt the view of disciplines such as art and 
science as oppositional, and helps show what each discipline and their combination 
affords.  However, interdisciplinarity is however, not just about applying strategies from 
different disciplines, but rather transforming them and extending their possibilities. It is 
about generating new ways of working within or viewing the world.  As Simon O'Sullivan 
asserts: 
 
By blurring discrete categories, producing new encounters and fostering 
monstrous couplings, new kinds of writing and new kinds of thought become 
possible (2006, p. 18). 
 
 
 
 
 
 
10  For example, in 2011, I presented a series of workshops for high school children that involved the isolation and preservation of 
DNA in a necklace. This workshop provided an introduction to genetics and overview of current scientific research across genetic 
engineering and virology.  The workshop also included an overview of contemporary art and science practices that involve genetic 
engineering technologies, body augmentation and lab grown jewellery, such as the Human Skin Equivalent/Experience Project.  The 
workshops were designed to provide ‘factual’ information regarding current scientific theories and developments, but also showcased 
critical and imaginative engagements with these technologies. Allowing participants to physically engage in the practice of DNA 
isolation helped remove the view of DNA as a mystical entity and enabled ideas to resonate in an embodied way.  
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3.2 Theory as a Transformative and Creative Tool 
 
In the introduction to Deviations from Deleuze and Guattari: A Users’ Guide to Capitalism and 
Schizophrenia(1992), Brian Massumi reiterates that “Deleuze recommends you read 
Capitalism and Schizophrenia as you would listen to a record”.  He explains: 
 
You don't approach a record as a closed book that you have to take or leave.  
There are always cuts that leave you cold.  So you skip them. Other cuts you 
may listen to over and over again.  They follow you.  You find yourself 
humming them under your breath as you go about your daily business (1992, 
p. 7). 
It is with a similar ideology that I engage not only with the work of Deleuze and Guattari, 
but also with all theoretical texts. I am not necessarily interested in the body of a particular 
theorist in entirety. Not everything is always relevant. I often connect to fragments:  a 
book, a chapter, a sentence, a word. I pay close attention to resonances. I want to be 
seduced by the aesthetics of an idea, or language, or both.  I want to hum its tune.  I take 
a little here, a little there, from diverse sources and employ the snippets in multiple ways.  
In some instances theoretical texts provide a backbone or scaffolding to support or help 
explain my own position.  In some instances theoretical ideas spark creative flight. 
Reading Philosophy at the Edge of Chaos by Jeffery Bell (2006), for example, prompted me to 
start making clocks within my work11.   Regardless of application or outcome, I use 
theoretical texts as a generative mechanism to further existing and potential connections.   
I take concepts and connect them with other elements to form machinic assemblages that 
create alternative connections.   
In particular, I am interested in applying theory as productive and practical tool. The 
rhizome and many other concepts, developed by Deleuze both individually and in his 
collaborative works with Guattari, are not designed as theoretical abstractions to reside in 
a cognitive sphere of intellectual debate, but are figurations of a lived philosophy.  In this 
way, as Akindes asserts, the rhizome and related concepts “invite[s] an understanding of 
11  It should be noted that the text itself did not contain direct references to clocks.  It was rather a mapping of thinking difference as 
a creative force within the work of Deleuze.  The text made references to chronos (personification of time), paradoxa (opposed to 
common belief) and other ancient Greek terms.  When reading, I visualised each as a large wooden clock containing surreal 
mechanisms that connected conceptually to the term.  In essence, Bell’s text provided a final element that allowed me to connect a 
variety of previous moments and encounters and think duration visually.  In my journal, notes from his text are surrounded by clocks, 
clocks with sand, winding mechanisms, living organisms – multiplicities of duration, many of which no longer concerned scientific 
time, but experiential, conceptual and biological time. 
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methodology as lived experience” (2003, p. 147), and theoretical concepts should be put 
to work in the world.  Following this argument, I am not interested in representing 
‘becoming’, but rather engaging in the process of becoming.  I am not interested in 
theorising the connections between art and science, but actively mapping them, 
experiencing them and fostering new connections.   Along with activating theoretical ideas 
through physical action, I am also interested in the creative visualisation and the physical 
manifestation of ideas.  
 
Theory and concepts invite transformation. I am not interested in accepting or following 
a strict interpretation of a particular idea; I see concepts as potential sites that invite 
extension, augmentation or alternative engagement.  Indeed I commented upon my 
particular approach in the mixed media installation Life and Death Vessels: A Collection of 
Curiosities.  The work consisted of a series of scientific objects and specimens 
incorporating ‘found poems’. These poems were created by selecting particular words or 
sentence fragments to create a new assemblage from the original text.  In one instance, I 
used Giorgio Agamben’s chapter Taxonomies from The Open (2004) as a foundation to 
select the following poem: 
 
Weakness is a peremptory gesture in which boundaries become man’s identifying characteristic par 
excellence. 
A story of certainty:  
Sirens 
Seals 
 Sea Lions 
and order for wisdom and knowledge. 
Clearly defined species producing a series of mirrors in which man sees his own image.  Always.  
In order to be human. 
 
The poem was inscribed upon a series of animal hearts embedded in resin.   The hearts 
were originally produced as a teaching tool and were organised according to classification: 
fish, amphibian, reptile, bird, and mammal. In conjunction with the inscribed text, the 
work commented on the way in which humans organise the world with themselves at the 
centre.  When looking at the hearts – organised visually from ‘least human’ to ‘most 
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human’ (i.e. from animal organs that least resembled a human heart, to those that had the 
greatest similarity) – the viewer is most often drawn towards the hearts that mirror their 
own.  Created in this way, the work becomes a visual encounter that helps illustrate the 
way in which taxonomies and other Western knowledge structures reveal our 
anthropocentric attitude.  
 
The creation of a found poem from Agamben’s original text aimed to create a link with 
his work, but also aimed to illustrate how I often take elements from particular sources 
and transform them into an alternative encounter.  These encounters provide new 
connections, but still retain strong elements of the original text. In this way, I see theory 
and concepts as machines to be plugged into other machines (conceptual and material) 
and put to work to create new configurations and functions.    The value of this approach 
is that it enables the practitioner-researcher to take an inclusive stance and draw on 
concepts and material processes from different disciplines. It is therefore a 
transdisciplinary strategy, allowing the practitioner to combine concepts from biology, 
cultural studies and philosophy with material and physical strategies from contemporary 
art and observe the affects.  Thinking theory as rhizome or machine also opens out the 
creative process and enables the practitioner-researcher to revel in possibility. Concepts 
or theories are not limits, but invitations to thought and further engagement. They invite 
play and experimentation. They allow temporary alliances. If one machinic assemblage 
does not ‘work’, plug the machine into a new configuration and see what that affords.  If 
connections are not productive, they can be abandoned, like all rhizomes, they will simply 
“start up again on one of [the] old lines, or on new lines” (D & G, 1987, p. 9). 
 
The view that there is no ‘right’, just different couplings that produce difference affects, 
also reduces the anxiety associated with the imperative to produce certainty.  That said, 
this perspective, as stated previously, does not encourage undirected and thoughtless mix-
ups.  The process requires continual reflection and intuitive guidance to ensure complex 
and rich connections without surrendering to un-moderated chaos.   
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3.3 Emphasising Process in Creative Production 
 
As alluded to in earlier discussions, the rhizome and interrelated concepts of becoming 
and the machinic assemblage, foreground process rather than product, an emphasis 
fundamental to understanding practice in both art and science. Outcomes do not just 
happen; they are part of a series of encounters and actions that build towards outcomes, 
that themselves are merely moments within a continual trajectory of becoming. In Creative 
Evolution Henri Bergson describes this progressive state of development in the context of 
his own subjectivity. 
 
My mental state, as it advances on the road of time, is continually swelling with 
the duration which it accumulates: it goes on increasing – rolling upon itself, as a 
snowball on the snow. [...] The truth is that we change without ceasing and that 
the sate itself is nothing but change ([1911]1922, p. 2). 
 
[..] it follows that consciousness cannot go through the same state twice.  The 
circumstances may still be the same, but they will act no longer on the same 
person, since they find him (/her) at a new moment of his (/her) history.  Our 
personality, which is being built up each instant with its accumulated experience, 
changes without ceasing.  By changing, it prevents any state, although superficially 
identical with another, from ever repeating in its very depth.  That is why our 
duration is irreversible.  We could not live over again a single moment, for we 
should have to begin by effacing the memory of all that had followed. [...] Thus 
our personality shoots, grows and ripens without ceasing.  Each of its moments 
is something new added to what was before.  We may go further: it is not only 
something new, but something unforeseeable (ibid, p. 3). 
 
In this way, we are becoming, not in isolation, but through our interactions and 
experiences with the world.  The past and present are not discrete entities, for the past 
leaves traces including physical changes in our bodies12.  It spills over into the present.  It 
creates the possibilities for future transformation.  These possibilities are not all given at 
once. Although we may like to think that everything is always possible, possibility still 
requires proceeding events and connections to be actualised. For example, it may have 
been possible to build a fighter plane in the 1800s; however this possibility required time 
12  We carry with us genetic ties to our past encounters: fossil DNA from viruses, int(er)(a) species connections; neural pathways 
formed from habit, trauma and joy, epigenetic ties to our ancestors.  We are never the present, but the past and present becoming 
future. 
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and its various contemporaneous inventions and events to be realised. In addition, the 
movement from idea to material manifestation also involves a change and movement.  
Elizabeth Grosz comments in relation to Bergson: 
 
Time splits into two trajectories, one virtual, the other actual, one which makes 
the present pass and the other which preserves it as past.  One forms 
perception, the other memory; one open onto anticipation and the 
unknowable, the other onto reminiscence and the past.  Time functions 
‘simultaneously’ as present and as the past of that present.  The future, which 
has no existence in the present is generated through the untimely reactivation 
of the virtuality of the past which been unactualised in the present (2005, p.3). 
 
Thus becoming is a process that is uncertain and unfixed. It exists in the interplay and 
enfolding of the past and present and through this, and our changing connections, we 
create new parameters, new possibilities for its expression.  We move towards a future that 
cannot be determined because the possibilities of actualisation are in constant flux.   
 
Another important aspect in the context of process, as noted by Bergson, is ‘duration’. 
Evolution, and becoming (or change more generally), is a temporal process dependent on 
the unfolding of time and the interplay between various possibilities to produce difference 
– that which did not exist before.  Elizabeth Grosz asserts: 
 
Duration is difference, the inevitable force of differentiation and elaboration, 
which is also another name for becoming. Becoming is the operation of self-
differentiation, the elaboration of a difference within a thing, a quality or a 
system that emerges or actualises only in duration. Duration is the ‘field’ in 
which difference lives and plays itself out. Duration is that which undoes as 
well as what makes: to the extent that duration entails an open future, it 
involves the fracturing and opening up of the past and the present to what is 
virtual in them, to what in them differs from the actual, to what in them can 
bring forth the new (2005, pp.4 - 5). 
 
As such, duration is not inconsequential, but an essence of change and process.  The flow 
of time as an experience is different from the abstract mathematical model of time which 
fixes time as a set of regular intervals and linear points (Bergson, [1946] 2010). It is 
continuous and involves continuous change. In Bergson’s words: “What we have here is 
[...] an uninterrupted thrust of change – of change always adhering to itself in a duration 
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which extends indefinitely” ([1946] 2010, p.6). This is why, during the creative process, for 
example, ‘sense’ escapes us.  Immersed in the flow of becoming we cannot help but feel 
uncertain, as the possibilities are still emerging.  It is only when we take a snapshot, remove 
the ‘thing’ from the flow of time (during exhibition for example), and engage in the 
retrospective movement of reflection that some of the connections can be mapped and a 
‘logic’ or series of logics established.   It must, however, be understood that even this 
mapping is not fixed, as the interpretation depends on the individual moment and its 
particular historico-cultural and personal connections.  As such, I do not view my ‘finished 
works’ as fixed points.  They are part of a process and are thus shifting elements that invite 
further connections and rethinking. 
 
This emphasis on process rather than outcome has helped me move towards a practical 
strategy in which process becomes manifest as concept.  Creative works are not designed 
as final points, but moments within a trajectory of becoming.  They carry with them 
connections to my past, my present and potentials of the future.  Each work builds on the 
other.  They intersect, diverge, and follow lines that are abandoned, sometimes 
momentarily, sometimes indefinitely, but always with the potential for reconnection and 
transformation13.   As, such creative works are often re-made, or used as the foundation 
for another work. They are subject to change depending on which other works or ideas 
they are coupled to.    The same work may be exhibited with a new title or arrangement.  
Transition Piece #3,produced for The Absence of Alice: Alice Ants and the Armyworm, for 
example, was disconnected from its original connection with co-culturing Alice’s cells with 
insect cells and became Departures in The Absence of Alice: Lines of Flight and Self-Assemblage, 
commenting instead on the way in which, despite shifting away from original lines of 
investigation, Alice remained a ghostly presence. Similarly, the sculptural work, Building 
Block, was reconfigured in four separate instances.  In all these instances the work retained 
the connection to the original idea of ‘building upon one another’ but had additional 
elements incorporated to connect it to the new work.  (This is discussed further in Chapter 
Three).  Thought of in terms of process, creative works become machines without fixed 
meaning, and invite further connection and transformation.  In this way I follow Elizabeth 
Grosz’s view: 
 
13  In this way, each work is alive because it is never truly finished.  When I think about them and imagine what they may become, they 
dance in possibility.  They morph. When they are finished, they die a temporary death. Sometimes, I sell them or give them away.  It is 
at this point that they truly die.  They become the equivalent of a mounted taxidermy animal because I no longer have authority to 
intervene and breathe life into them through further transformation.   
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Instead of the past being regarded as fixed, inert, given, unalterable, even if not 
knowable in tis entirely, it must be regarded as inherently open to future 
rewritings [...] 
 
The past is never exhausted in its virtualities, insofar as it is always capable of 
giving rise to another reading, another context, another framework that will 
animate it different ways.  The past, in other words, is always already contained 
in the present, not as its cause or its pattern, but as its latency, its virtuality, its 
potential for being otherwise (2004, p. 254). 
 
Consequently, thinking in terms of process invites production and proliferation. Creative 
development need no longer be stifled by the fear of ‘not being good enough’.  Indeed, 
the emphasis on process releases the practitioner from the anxiety of needing to produce 
immediate value or outcome, as the work is part of an ongoing progression of continuing 
and expanding connections. Each work builds, lays foundations. Even the creative works 
themselves do not need to finalised.  They can continue to exist as potentials, to be remade, 
reworked, reconnected, re-envisaged.  Their meanings can change or multiply.  Each work 
is part of a multiplicity and contains the potential for multiple future transformations based 
on connections and encounters with the unexpected that cannot from the outset be 
conceptualised. 
 
When emphasising process, every action and encounter therefore takes on potential 
significance, as they produce new connections and new affordances for future works.  For 
example, in 2009, I attended an ArtsHealth conference in Newcastle.  While the 
presentations were informative, the most memorable moment was the conference event 
in which an artist performed meditative sound using a series of brass and crystal singing 
bowls.  The sound was intense and penetrating.  It was as if I could see the vibrations 
penetrating through my body. The bowls themselves were beautiful objects, white and 
semi-opaque with a dusty finish like sugar.  They reminded me of the bowls used in Lynette 
Wallworth’s work Hold14, and prompted me to think about using the singing bowls to 
trigger visual projections within them as they were played. This original idea formed the 
foundation for the development of the interactive video work A Meditation for Kira and 
14  Wallworth’s Hold vessels consist of a series of glass vessels.  The viewer is invited to pick them up and hold them beneath video 
projections.  The projections are diffused on the ground by rubber mats, but when the viewer places the vessel beneath the projections, 
they almost magically, come into focus.  The videos range from excerpts of the universe to microscopic worlds and underwater scenes.  
The projection shapes to the curvature of the bowl and this optical effect, coupled with the weight of the bowl, gives the viewer the 
impression that they are holding a world in their hands – a truly magical experience that brings back childhood visions in which it was 
possible to grow money trees and capture stars in a jar. 
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Rama, in which the sound of a singing bowl triggered video footage of fetal calf cells 
projected onto salt crates to animate. The experiences we collect and the techniques we 
learn add to our arsenal of potentialities and we can see more affordances in everything 
we encounter.  It does not matter what the original intention was: singing bowls can be 
video triggers; cell culture can be used to make sculptures; wine bacteria can grow clothes.  
Beyond designated function, what does an object or a material afford?   
 
Thinking about affordance (a term borrowed from J.J. Gibson and discussed in Chapter 
Three), also helps illustrate the importance of environment in evolutionary processes and 
processes of becoming.  Not only does environmental exposure (such as experiencing Hold 
or a meditation performance) provide experiential resonances that can direct future action, 
the environment and objects therein have physical properties that offer or limit particular 
engagements.  In instances when an environmental parameter limits engagement, 
adaptation is necessary to find alternatives.  As a result, while the word ‘limit’ has acquired 
negative implications, limits can also be seen as constructive, as they invite creative 
resolution.  Indeed, as a practitioner I have become aware of the different ways in which 
environment has affected the construction of my work.   For example, my final large-scale 
show, developed as part of this study, consisted primarily of object-based, freestanding 
works.  This was not the original intention, as I had been working on a series of paintings 
and wall works.  However, once I viewed the exhibition space, I noted that, as a new media 
space, it was best suited to the display of objects and projections. Furthermore, my work 
often involves the use of antiques and other recycled materials, such as taxidermy.  The 
final ‘shape’ of the work therefore often depends on the particular materials I have on 
hand, or can find or afford.  The final exhibited work is therefore the result of numerous 
processes that are intimately tied to the materiality of the environment.   This may seem 
like a rather obvious assertion, but what this recognition brings to light is that we are 
always thoroughly interconnected to the world around us and involved in processes of 
negotiation in response to the affordances we are presented with. These affordances shape 
material and conceptual parameters.  
 
Throughout my study I have seen the overall process of creative production as an 
evolutionary process that in many ways mirrors biological becoming. Early works gradually 
build in complexity and provide the foundations of future works, which often diverge, 
follow alternative trajectories and become multiple.  Regardless of their divergences, they 
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carry with them traces of the past – an aesthetic, a material approach, a thematic. Through 
the advancement of time these traces accumulate and move towards increasing complexity.  
The works that are best suited to particular environmental conditions (wall or floor space) 
develop and tend to be preserved; in this way competing ideas are resolved by 
environmental suitability.  It is however, not only the works that are best suited to a 
particular environment (such as a specific gallery space) that ‘survive and replicate’, but 
also those that offer an openness for further transformation.  Chance encounters may alter 
the trajectory of becoming. Evolution must be thought of as an interconnected process of 
transformation. Elizabeth Grosz comments in reference to Darwin: 
 
For Darwin, life is essentially linked to the movement of time.  He transformed 
the concept of life, in quite dramatic but commonly unrecognised ways, from 
a static quality into a dynamic process.  In his writings, being is transformed 
into becoming, essence into existence, and the past and the present are 
rendered provision in light of the force of the future.  Life is construed as a 
confrontation with the accidental as well as the expected, a consequence of the 
random as well as the predictable.  It is the response, the very openness, of 
material organization to the dynamism of time.  In short life is now 
understood, perhaps for the first time in the sciences, as fundamental 
becoming, becoming in very detail (2004, p. 7). 
 
Becoming, process and evolution are therefore complementary, interconnected ideas that 
foreground ideas of transformation, change and a continual movement towards that which 
is not yet.  In the context of practice (scientific or artistic) the idea of process provides an 
effective strategy for creative development, as each thought, each experiment, each work 
becomes part of an ongoing trajectory and multiplicity. It also provides a means of 
engaging with process in all forms – material, conceptual and biological – and fostering 
links between different systems and ways of modelling the world.  The concept of process 
is well suited to a methodology of lived interaction and carries with it an understanding of 
the value of the experiential, interaction and interconnection.   
 
Also of significance is the value of intuition within the creative process. Indeed, intuition 
is, as Grosz asserts, not a “vague empathy or feeling”, but following Bergson, can be 
regarded as a “rigorous philosophical method” that operates within the process of 
becoming as pre-logical, unconscious process of recognition and connection that is 
necessary for the production of difference and to think the new (2005a, p. 7). Grosz states: 
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Intuition is the method by which unique and original concepts are created and 
developed for objects, qualities and durations that are themselves unique and 
specific [...] 
Intuition is a mode of ‘sympathy’ by which every characteristic of an object 
(process, quality etc.) is brought together; none is left out, in a simple and 
immediate resonance of life’s inner duration and the absolute specificity of its 
objects. It is an attuned empiricism that does not reduce its components and 
parts but expands them to connect this object to the very universe itself.  
[...] 
This return movement is the direct contact of the living with the material, 
duration with space, the movement whereby the one compresses itself as the 
other: the object touches the subject, mind partakes of and as matter, the 
subject is immersed in and as an object and matter is made conceptual, 
rendered virtual: but only at those moments when intuition, as difficult as it is 
to muster, erupts (2005a, pp. 7-8). 
 
Intuition should therefore be understood as a fold, or rather series of folds, that gathers 
within it a multiplicity of contrasting, inward-outward directional information that is in 
affective contact with the experiencing subject.    It is therefore a sensory and subjective 
moment that operates in the tension between certainty and uncertainty, subject and object 
(Semetsky, 2004). It is the very nature of intuition that dictates that the final value can 
only be recognised through a retrospective movement.   
The value of intuition in the context of innovation and the ability to think the new shows 
that intuitive response can be a justifiable and productive starting point for creative 
development and can free the practitioner to follow an intuitive path, to start ‘making’ or 
experimenting, to reject the foreclosure of an idea because it lacks the immediate certainty 
of a pre-designated outcome. Indeed, the works produced as part of my study were not 
preconceived, but rather the result of affective encounters that produced an intuitive 
action response.  In addition and conjunction to the creative freedoms provided by a 
generative process of intuitive engagement, becoming also frees difference from its 
negative associations.  Every action and movement, including errors and mutations, 
provides affordances that drive transformative potentials and open us to new and 
unforseen ways of understanding the world.  As a concept that privileges multiplicity and 
transformation, becoming also has positive implications for interdisciplinary practice, as it 
encourages the practitioner to explore the potentials of methodologies, materials and 
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information beyond perceived disciplinary boundaries.  This movement into new 
territories facilitates the development of new material and conceptual affordances. It 
enables technologies and ideas to be repurposed for alternative, multiple, even 
contradictory means. Within my study, I have primarily looked towards the affordances 
of drawing science into the field of contemporary art.  However, the movement across 
disciplines has the potential to be an effective agent of transformation for both, as the 
concept of becoming and value of process gain greater acceptance and recognition.   
Finally, enacting and mapping the process of becoming within creative development forms 
part of a figuration and philosophical viewpoint that cannot help but spill over and become 
part of our lifeworld and, thus an affective force in all our encounters.  Indeed, 
understanding that we are always immersed in process enables us to see potentials in our 
everyday environment and encourages us to move beyond it to inhabit new worlds of 
thought and experience that do not resort to oppressive models of standardisation and 
fixity.  It enables us to think beyond ourselves to what we may be become; to think and 
imagine difference, drawing into this process reason and imagination, intuition and logical 
deduction.  Furthermore, recognising that uncertainty and ruptures are in fact productive 
and transformative can open us to the joy of the unexpected. If we can come to welcome 
uncertainty as part of developmental processes, we will also be better equipped to deal 
with the unexpected circumstances and outcomes of our actions and technologies. 
Becoming, therefore, as Elizabeth Grosz asserts, has implication for the reformulation 
and “becoming-art of politics” (2005, p.2). This becoming involves:  
advocating a politics of surprise, a politics that cannot be mapped out in 
advance, a politics linked to invention, directed more at experimentation in 
ways of living than in policy and step-by-step directed change, a politics 
invested in processes rather than change (Grosz, 2005b, p. 2). 
A politics that is more invested in processes of continued engagement than fixed strategies 
also has, as Braidotti points out, “ecophilosophical” implications, as it provides grounds 
to rethink subjectivity and action in the context of “affectivity, inter-relationality, 
territories, ecophilosophical resources, locations and forces”(2006, p. 133), and look 
towards ongoing transformative practices of reciprocity and sustainability as “nomadic 
subjects”.  Braidotti states: 
A sustainable ethics for a non-unitary subject proposes an enlarged sense of 
inter-connection between self and others, including the non-human or ‘earth’ 
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others, by removing the obstacle of self-centred individualism. Far from 
entailing the loss of values and a free fall into relativism, this rather implies a 
new way of combining self-interests with the well being of an enlarged sense 
of community, which includes one’s territorial or environmental inter-
connections. It is a nomadic eco-philosophy of multiple belongings (2005, p. 
9).
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THREE 
ABSTRACT  
This chapter provides an overview of the development of the 
PhD project, giving examples of influential contemporary 
arts practitioners and linked theoretical ideas throughout.  
With this in mind, the chapter functions as both a contextual 
review and description of practice. 
 
The chapter begins with a brief overview of my early research 
interests, which defined key areas of interest and helped 
shape aesthetic strategies and the primary methodological 
approach. This section is followed by an in-depth discussion 
of the development of creative works in response to 
laboratory engagement at IHBI and a discussion of key 
insights. 
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55 
 
CHAPTER THREE: The Absence of Alice and her Lines of Flight: Mapping the Development of the PhD Project 
1. Introduction 
  
CHAPTER THREE 
THE ABSENCE OF ALICE AND HER LINES OF LIGHT: 
Mapping the development of the PhD Project 
 
[CONTEXTUAL REVIEW AND DESCRIPTION OF PRACTICE] 
 
 
 
1. Introduction 
 
The works developed as part of this investigation provide insight into the critical and 
creative potentials of ArtScience practice, exhibiting an overall cohesive and logical 
structure and progression.  However, the project itself has evolved conceptually and 
practically in ways that could not have been anticipated at the outset.  While the resulting 
creative works include a range of practices, sculptural and bioart works dominate.   This 
shift towards material and biological practices represents a significant departure from my 
previous practice, which primarily involved the production of interactive video 
installation and hypermedia15. Indeed, the original PhD proposal involved the extension 
of my new media practice by integrating microorganisms and biological processes into 
the development of evolving computational visualisations based on living 
microorganisms, such as human cells, using chemical signals, movement and reproductive 
rates.  While the shift in practice resulted in a different physical manifestation of ideas and 
subsequent research objectives, my original interests were not abandoned, but rather re-
formulated and transformed. This chapter maps the creative and conceptual development 
of the PhD project from my early research interests, which laid the foundations of the 
study, through to my laboratory investigations, and the process of translating scientific 
engagement and ideas into creative works. 
 
The first section describes the original PhD topic and summarises preliminary 
investigations, which focused primarily on computational and biological art, and identifies 
key driving investigative questions.   The next section focuses on my engagement as an 
15  Hypermedia is an extension of the hypertext format incorporating textual links and additional media such as Flash animations, 
audio, video and animation. 
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artist working in the area of cell and tissue culture. Through a description of my 
experiences culturing cells, and giving examples of how scientific ideas and insights from 
the laboratory were translated materially into creative works, this section aims to provide 
insight into my personal approach to ArtScience practice and how the languages, ideas 
and practices of art and science can flow into one another, extending and altering the 
possibilities of each system.  Discussion includes references to creative practitioners and 
concepts explored in the preliminary research phase, illustrating how early interests were 
refolded to produce alternative connections and manifestations. Consequently, this 
chapter operates as a case study, providing insight into the creative process, revealing the 
way in which creative practice can be understood as following an evolutionary trajectory 
in which past encounters help shape the parameters or affordances of the future. The 
chapter concludes with a summary of project outcomes and the potential for more 
mutually beneficial ArtScience encounters – elements that are explored further in Chapter 
Four. 
 
2. Preceding Alice: The Foundations of the PhD Project 
 
 
 
The practice seems to yield at least this hard lesson: a story is not a story until it is told; 
it is not told until it is heard, it changes – and becomes open to the beauties and frailties 
of more change; or: a story is not a story until it changes. 
(Pollock, 2006, p. 93) 
 
 
Rather convolutedly titled Evolutionary Transgressions: A Phenomenological Approach to Abjection 
through the Integration of Organic and Inorganic Elements in the Creation of Generative and Interactive 
Audio Visual Installations, the original PhD research proposal consisted of a bio-
computational arts project that aimed to create a feedback loop between microorganisms, 
computer systems and participants.  It was anticipated that the interaction would then be 
translated into installation works that could change and ‘evolve’ based on biological 
processes and viewer interaction. The project drew heavily on contemporary research 
within biotechnology, artificial life and evolutionary robotics and aimed to explore the 
importance of embodiment and environment in the process of cognition, intelligent 
response and adaptation in both organic and simulated computational organisms. The 
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project also aimed to present an experiential platform for the re-mapping of notions of 
abjection the human response the human response of horror and repulsion to elements 
that transgress the self/other boundaries (Kristeva, 1982) – from a phenomenological 
rather than psychoanalytic perspective.  At this early stage of research notions of abjection 
appeared particularly significant, as the transgression of boundaries, particularly the 
boundaries of the body, and coupling of organic and inorganic materials often inspire a 
fascination/repulsion response within the viewer.  
 
2.1 Preliminary Contextual Review 
 
2.1.1 Artificial Life, Evolution and Embodied Cognition 
 
With these aims in mind, the preliminary contextual review focused on interactive 
installation artists and scientists working with artificial life(a-life) and computational 
evolutionary strategies including computer scientists and artists Karl Simms and Jon 
McCormack, collaborative artists Christa Sommerer and Laurent Mignonneau, bio-
robotic artist Ken Rinaldo and a-life and intelligent systems researchers Stefano Nolfi and 
Dario Floreano.  
 
 
 
 
 
 
 
 
 
Fig. 2: Karl Sims, Galapagos (1997). Interactive 
installation based on Darwinian evolution. 
Installation view. 
Image courtesy of the artist. © 1997, Karl Sims. 
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Fig. 3: Sommerer and Mignonneau, Interactive 
Plant Growing (1992). Interactive installation of 
generative plant visualisation based on viewer 
interaction with living plants. Installation view. 
Image courtesy of the artists. 
 
 
Fig. 4: Ken Rinaldo, Augmented Fish Reality (2004).  
Bio-robotic installation of fish-controlled robots. 
Installation view.  
Image courtesy of the artist. 
 
Their work was very interesting from a practical point of view and provided an insight 
into potential feedback systems between living and a-life components. As I read more 
about the underlying code and implementation strategies, I became increasingly interested 
in the role of mutation, embodiment and environment in shaping the evolutionary 
outcomes of the virtual organisms.  I found it particularly fascinating that the evolution 
of adaptive behaviours in both virtual organisms and physical robots was deemed most 
effective when the organisms were able develop their abilities in close interaction with an 
environment and in competition with other organisms (Nolfi & Floreano, 2000, 2002; 
Sims, 1994).   
 
These early investigations sparked my interest in the linked contemporary field of 
Embodied Cognitive Science (EC), which emphasises the importance of “situatedness”, 
embodiment and emergence in cognitive development and the study of intelligence 
(Nolfi, 2002). Margaret Wilson explains: 
 
There is a growing commitment to the idea that the mind must be understood 
in the context of its relationship to a physical body that interacts with the 
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world. It is argued that we have evolved from creatures whose neural resources 
were devoted primarily to perceptual and motoric processing, and whose 
cognitive activity consisted largely of immediate, on-line interaction with the 
environment. Hence human cognition, rather than being centralized, abstract, 
and sharply distinct from peripheral input and output modules, may instead 
have deep roots in sensorimotor processing (2002, p. 625). 
 
It is therefore a theoretical position that opposes the traditional cognitive science model 
that “viewed the mind as an abstract information processor, whose connections to the 
outside world were of little theoretical importance” (Wilson, 2002, p. 625).   Instead, EC 
proposes that cognition is an active, interrelated biological and evolutionary phenomenon, 
and further highlights the importance of implicit, unconscious knowledge gained through 
physical interaction with the world (Anderson, 2003; Mainzer, 2005).  In this way EC has 
strong connections to the philosophical work of Maurice Merleau-Ponty (1962) and John 
Dewey (1958), who view the subject (or organism) as fundamentally linked to the 
environment and insist that meaning and perception are a direct result of lived experience 
through bodily interaction with the world.  EC is also indebted to the work of James J. 
Gibson in the field of Ecological Psychology (1979).  His theories of direct perception 
and environmental affordance are particularly relevant.  He argues that all organisms 
should be viewed as active, moving observers that must continually respond to changing 
environmental cues.  These cues or stimuli are perceived directly and do not require 
conscious mental processes. He further posits that perception is fundamentally linked to 
environmental affordances – the particular actions the environment allows an organism 
to perform (Goldstein, 1981).  These affordances, termed “action possibilities”, “establish 
possibilities and [set] limits on actions” (Heft, 2001, p. 123), and come about through the 
particular coupling of a particular organism and environmental feature (Chemero, 2003; 
Stoffregen, 2003).  
 
The concept of ‘autopoiesis’, developed originally by Humberto Maturana and Francisco 
Varela in the 1970s (Varela, Maturana, & Uribe, 1974) and elaborated upon in later their 
seminal text Autopoiesis and Cognition: The Realisation of the Living (Maturana & Varela, 1980), 
is also strongly linked to the field of EC.  The term essentially describes the ‘self-making’ 
and self-organisational properties of living systems, which Maturana and Varela see as 
autonomous, continually producing their own organisation and all the components 
required ensure the ongoing function of their varied processes. While defined as 
“organisationally closed” (Varela, 1981), this closure refers to organisation, not physical 
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structure, as Maturana explains: “living systems exist as autonomous entities in the form 
of self-contained closed molecular dynamics of self-production, open to the flow of 
molecules through them (Maturana, 2002, p. 7). Indeed, Maturana and Varela see 
autopoietic systems as strongly linked to their environment, as expressed through the idea 
of ‘structural coupling’, which refers to the process of adaptation through environmental 
interactions.  Maturana expands:  
 
Living systems, as well as the non-living medium with which they interact 
recursively, are structure determined systems with plastic structures that 
change following a course of change that arises modulated by the flow of their 
interactions.  As a result, living systems and their non-living medium change 
together congruently forming a biosphere as a multidimensional network of 
reciprocal structural coupling that arises spontaneously as a result of the 
conservation of the autopoiesis of the living systems (Maturana, 2002, p. 17). 
 
Following on from this line of thought, Maturana and Varela posit that cognition is a 
property that arises in structurally determined systems though structural coupling and 
environmental interaction and further that autopoiesis and cognition are mutually 
constitutive and essential properties of all living systems.  Indeed, for Maturana and Varela 
cognition relates to the interactions between sensory input and action, but more 
specifically, it “is the capacity that a living system exhibits of operating in dynamic 
structural congruence with the medium in which it exists” (Maturana, 2002, p. 26).  As 
such, cognition is a biological phenomenon that even single cells and organisms that lack 
a central nervous system possess. Cognition thought of in this way, as Pier Luisi points 
out, “permits us to build a bridge between biology and cognitive science” (2003, p. 49).  
Indeed, a number of their later publications written together and independently go further 
to foreground the biological basis of cognition (Maturana & Varela, 1987; Thompson & 
Varela, 2001; Varela, Thompson, & Rosch, 1993) and value of lived experience in the 
context of cognitive processes (Shear & Varela, 1999; Varela, 1999).  It should also be 
noted that while the concept of autopoiesis was originally used in the context of biological 
‘machines’, particularly cells, it has since been applied to numerous other systems 
including social systems, cybernetics, a-life and, of course, cognitive science.  In the 
context of my research, Maturana and Varela’s ideas were a useful to think about cells and 
micro-organisms, as well as the links between different organic and inorganic systems.  
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Overall, the concepts outlined in EC and Ecological Psychology resonated strongly with 
me from both a conceptual and practical perspective.  On one hand, I saw EC as a great 
starting point for the conceptual development of creative works and practical 
computational evolutionary strategies.  More importantly, the information gained from 
this investigation moved me to think about my research methodology, and how an 
experiential and embodied approach might present an effective strategy for project 
development.   
 
2.1.2 From Techno to Bio 
 
Since the original project aimed to integrate living organisms such as cells and 
microorganisms as part of the feedback system, early research also included a review of 
new media projects incorporating biotechnologies and micro-organisms as part of their 
production.  In this context, Eduardo Kac’s work was particularly relevant. Kac is one of 
the leading figures and pioneers of new media and bioart, particularly transgenic art, which 
he defines as the “use of genetic engineering techniques to transfer synthetic genes to an 
organism or to transfer natural genetic material from one species into another, to create 
unique living beings” (Kac, 1998, p. 1).  Although Kac is best known for his transgenic 
project, GFP Bunny (discussed in depth in Chapter Four), one of his first transgenic works 
was Genesis. Created in 1999, this project consisted of bacteria that had been genetically 
altered to include an artificial ‘artist’ gene created by converting the sentence “Let man 
have dominion over the fish of the sea and over the fowl of the air and over every living 
thing that moves upon the earth” into Morse Code and then DNA base pairs (Kac, 2000, 
p. 17). For the duration of the exhibition the bacteria mutated and swapped genetic 
information, which over time resulted in a scrambling of the original coded message 
contained in the organisms.  For Kac, this process aimed to critique the “dubious notion 
of divinely sanctioned humanity’s supremacy over nature” (Kac, 2000, p. 17). 
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Fig 5: Eduardo Kac, Genesis (1999). Bioart 
installation. Installation view. 
 
Genesis was a particularly interesting work for me, as it relied heavily on bacterial mutation.  
As such, the work functioned essentially as a ‘process work’, requiring time to enable the 
scrambling of the original genetic sentence.  The use of mutation within the work 
illustrated the continual ‘becoming’ of the bacteria through interaction, while the changes 
in the original sentence illustrated that our knowledge is also provisional and in a state of 
change.  The use of biological material, technology and sign systems also gestures towards 
the idea that biological, cultural and social transformation is interconnected, reciprocal 
and ongoing. 
 
Since the primary scientific partnership was set up within the Cells and Tissues Domain 
at IHBI, my early scoping of bioart quickly turned to the creative work of artists working 
with cells and tissues, particularly the work of the pioneering The Tissue Culture and Art 
Project (TC&A), which has been creatively engaging with cells and tissue culture since 1996.  
Based at SymbioticA, a dedicated arts/science laboratory they established in 2000 at the 
University of Western Australia, Oron Catts and Ionat Zurr of TC&A have produced 
projects that comment on the cultural and ethical challenges of new and emerging 
technologies, exploring the “creative possibilities of tissue engineering” in the production 
of “semi-living art objects” (Catts & Zurr, 2002). 
 
In one of their projects Catts and Zurr grew pig bone tissue over “bio-absorbable 
polymers” in the shape of bat, bird and Pterosaur (prehistoric flying reptile from the 
Mesozoic era) wings.  Titled Pig Wings, the work “plays with the idea of science making 
the impossible possible” (Perth Institute of Contemporary Arts, 2002), and aimed to 
engage its audience in critical discourse surrounding the proposed creation of genetically 
modified pigs and other semi-living creatures for human organ transplantation.  By 
growing the wings in shapes that have particular cultural connotations – bat for evil, bird 
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for good and Pterosaur as more open to interpretation, as it is still largely free from 
cultural associations – the work did not aim to present a particular perspective but rather 
to explore the ethical implications of emerging biotechnologies and open a dialogue 
though public exhibition.  Indeed, in most of their projects, the artists stress the ethical 
implications of emerging biotechnologies and responsibilities that come with the creation 
of semi-living artefacts. These ideas are discussed in more depth in Chapter Four. 
 
In addition to exploring ethical issues, TC&A often describe their work as employing 
“aesthetics of disappointment” (Catts & Zurr, 2006a).  In this regard, their work aims to 
illustrate the disappointing limitations of current technologies, which often fall far short 
of the possibilities – such as chimeric flying pigs – that sensational media lead us to 
imagine.  For example, it is currently not possible to grow multiple layers of skin on the 
scale of organs or even full thickness skin grafts, as these require a circulatory system to 
clear cellular waste, which is why cells must be grown over scaffolds that enable them to 
have more material substance. Cells must also be kept in sterile conditions and have to be 
maintained in bioreactors or incubators that have environmental settings similar to the 
body.  As such, the semi-living objects created by TC&A are often displayed in laboratory 
settings for exhibition.  The dependence of their pig wings and other semi-living objects 
on scaffolds and the small scale to which they are restricted results in the production of 
tiny grotesque pink lumps with only a vague resemblance to the object referenced. The 
strength of their work, therefore, relies on the concept behind the project rather than its 
aesthetic appeal.   
 
Fig. 6: TC& A, Pig Wings (2002).  Bioart installation. 
Installation view.  
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Fig.7: TC& A, Pig Wings (2002). Bioart installation. 
Installation detail. 
 
This emphasis on project concept, as well as the use of an impersonal biotech aesthetic 
in which artworks have strong visual links to the various technologies employed in their 
development, are common traits of many contemporary bioart works, including those of 
the bioart pioneer Joe Davis, the hybrid works of Paul Vanouse and the SARG (SymbioticA 
research group) project MEART. 
 
Fig.8:  Joe Davis, Bacterial Radio (2011). 
Radio developed with bacterial 
circuitry. Installation detail. 
 
Fig.9: Paul Vanouse, Latent Figure Protocol (2008). 
Bioart installation. Installation view. 
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Fig. 10:  SymbioticA Research Group, MEART & The 
Black Square (2004).   Robotic neuron controlled 
drawing arm.  Installation view. 
 
As I continued my investigation of bioart, I became increasingly interested in exploring 
the personal connections to contemporary biotechnologies, as well as the use of more 
traditional fine arts aesthetics in bioart.  Two artists that I found relevant in this context 
were Trish Adams and Alicia King. 
 
Trish Adams interactive installation Machina Carnis, for example, consisted of an 
interactive video installation in which the heartbeat of participants triggered a video of 
the artist’s stem cell derived heart cells to beat in unison.  
 
 
Fig. 11: Trish Adams, Machina Carnis (2005), 
Interactive, heartbeat-triggered video of the artist's 
cells. Installation view.  
Photograph by Ben Wikes. 
 
I felt that her work, by using a personal and emotive interactive trigger, facilitated a more 
embodied and emotional response, which hinted at the wonder of the human body and 
the complexity of the emotions that surround the use of biotechnologies for medical 
treatments and research.  
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While I responded to the intimate experience set up by Adams, I was also drawn to the 
textural and uncanny beauty of Alicia King’s mixed media bioart works.  
 
 
Fig. 12: Alicia King, Delicacies of the 
Dead (2009). Sculpture incorporating 
the artist’s cultured and preserved cells. 
Installation detail. 
 
King’s custom bioreactors, developed for different instances of The Vision Splendid, 
communicate very differently to the more clinical bioreactors used by TC&A; beautiful, 
yet haunting and strangely disturbing, these installations make connections to both real 
and possible biotechnological worlds, science and science-fiction.  
 
  
Fig. 13: Alicia King, The Vision Splendid (2009). 
Custom bioreactor sculpture. Installation view. 
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Fig. 14: Alicia King, The Vision Splendid II (2009). 
Custom bioreactor sculpture. Installation view. 
 
By combining technological and organic forms, fantastical elements, as well recognisable 
scientific equipment, King’s work, in effect, renders the familiar scientific apparatus and 
cell culture technology even stranger.    
 
“Making strange” or  “defamiliarisation”, which Russian Formalist literary critic Viktor 
Shklovsky (1990 [1917]) saw as one the main functions of poetic art, is a highly effective 
visual strategy, as it removes the viewer from an automatic perceptual response and allows 
her/him to perceive or relate to the presented idea or object  in a new way. As such, the 
process of “making strange” helps produce a new encounter and prompt the viewer to 
thought.  It is also a strategy that I argue is very well suited to contemporary art that 
engages with new and emerging biotechnologies, as these technologies often evoke 
contradictory feelings and render familiar elements, such as bodies, strange.  Indeed, the 
strategy of “making strange” as well as the inclusion of abject visual elements are recurring 
strategies for many artists exploring the implications of new technologies, including 
Patricia Piccinini.  While not bioart, her practice nevertheless draws heavily on current 
development in areas of biotechnology, subverting the binaries of nature and technology 
to produce human/animal/technological hybrid sculptures that are simultaneously tender 
and disturbing, banal and fantastic, familiar and alien, cute and monstrous.   
 
Her work The Young Family, for example, consists of a large sculpture of a fictional 
transgenic human-pig hybrid mother with her offspring. 
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Fig. 15:  Patricia Piccinini, The Young Family (2002).   
Silicone, fibreglass, leather, human hair, plywood 
85cm high x 150cm long x 120cm wide approx. 
Photograph by Graham Baring.  Courtesy of the Artist and 
Tolarno and Roslyn Oxley9 Galleries 
Like TC&A’s Pig Wings project, this work engages with the potential implications of 
xenotransplantation.  While the artist does not openly advocate a particular position, the 
human-like features of Piccinini’s creatures, engender a sense of kinship and provokes the 
viewer to think about the realities of creating organisms, particularly genetic cousins, 
purely for organ harvesting. When contrasting TC&A’s and Piccinini’s work it is 
interesting to observe that although Piccinini’s work is a fiction, it tends to engender more 
compassion from viewers than TC&A’s living sculptures. In many ways, this response 
showcases our own anthropocentric bias and the way in which, in Western culture, we 
tend to privilege the organisms that remind us of ourselves.  As such, the use and killing 
of microorganisms, such as cells, does not inspire much sympathy.  Realising this 
prompted me to consider incorporating emotive elements as part of my own engagements 
with biotechnologies in order to produce more emotional connections for the viewer.    
 
2.2 Revised Research Plan 
 
As I continued to work on my contextual review, the focus of the study shifted 
increasingly towards the biological rather than technological.  This move was directed by 
the realisation that creating evolving bio-technological installations would be beyond the 
scope of the PhD project, but also by my growing interest in the different aesthetic and 
conceptual potentials of bioart and art/science interactions. Consequently, the creation 
of programmed artificial life systems and research into artificial evolution and a-life was 
excluded from further exploration.   
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Presented at my confirmation seminar in 2008, my revised plan focused on the production 
of installations and artworks informed by contemporary life science, particularly cell 
culture. It was anticipated that these installations would incorporate biological materials 
and scientific processes and focus on the emotional dimensions of new and emerging 
biotechnologies, with an emphasis on creating an experiential and aesthetic encounter for 
viewers, in which the artwork concept and content could form personal resonances.  The 
revised research plan was fuelled by the following question: 
 
• What are the critical and conceptual possibilities of ArtScience practice and what is the value 
and potential of working in a transdisciplinary manner across art and science? 
With this primary aim identified, the project moved into the second phase of research, 
which involved working directly with cells and tissues at the Institute of Health and 
Biomedical Innovation.   This phase is discussed in the following section. 
 
3. Encountering Alice: Working in the Lab 
 
In the previous section I provided an overview of early investigations that helped identify 
key artists and potential aesthetic strategies. Following these early stages of investigation, 
I deferred my engagement with a-life and evolutionary computation to focus on biological 
connections, and the study of cells and tissues, both in the context of biology and 
biotechnology.  Inspired by the preliminary research on EC, which stressed the 
importance of embodied action in cognition, I also decided to adopt an experiential 
methodology.  This methodology, as outlined in Chapter One, saw physical immersion and 
active participation in the field of study as essential to the development of the project.  I 
was determined to be involved in all aspects of my research, including laboratory work.  
Hence, I continued to develop my laboratory skills and became actively integrated into 
the TRR group. I received comprehensive training in cell and tissue culture techniques, 
as well as basic lab skills. This active involvement enabled me to gain a first-hand 
understanding of scientific methods and equipped me with new skills I could employ in 
the production of creative works.  The experiences in the laboratory also allowed me to 
develop a deeper insight into cell function and behaviour, as well as the ethical 
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implications of biotechnologies.  During creative development stages, these insights and 
skills merged with previous explorations to form the conceptual and methodological 
foundations of the study, and manifested in the content of the creative works submitted 
for this degree.   This development and translation of experience to object and scientific 
engagement to art is outlined in upcoming sections.  
 
3.1 Cells and their Connections: Experiment, Observation and Trains of 
Thought 
 
 
I have been trying to think of the earth as a kind of organism, but it is no go. I cannot 
think of it this way.  It is too big, too complex, with too many working parts lacking 
visible connections. The other night, driving through a hilly, wooded part of southern 
New England, I wondered about this. If not like an organism, what is it like, what is it 
most like? Then, satisfactorily for that moment, it came to me: it is most like a single 
cell.  
(Thomas, 1974, p. 5) 
 
 
Following my training in cell and tissue culture, I received my first flask of cells: Saos-2 
cells – a bone cancer cell line established in 1973 by research scientists Fogh and Trempe 
(1975) from the primary osteosarcoma (bone cancer) lesion of an 11-year-old girl. These 
cells were originally selected as they are easy to culture and, like all continuous cell lines, 
do not require ethical clearance16.  
 
Fig. 16: Flask of Saos-2 cells (2007). Digital image. 
 
 
Fig. 17: Saos-2 cells (2007). Digital image 
captured with a light microscopy. 
 
16  Once a research institution is authorised to work with cell lines, individual projects no longer require separate ethics clearance. For 
authorised institutions cell lines are available for purchase as a biological product from numerous biomedical supply companies. 
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For the first six months at IHBI, I spent most of my time growing, maintaining and 
observing the Saos-2 cells17, as well as conducting simple co-culture and environmental 
variation experiments with other cell lines including MCF-7 (breast cancer), HFF  (human 
foreskin fibroblasts) and HTB-94 (cartilage cancer) and HEK (Human Embryonic 
Kidney) cells. While, I spent most of my time working with the Saos-2 cells, it was 
fascinating to observe the drastic differences between different cell types.  Previously, I 
had also always thought of cells as singular entities, as though our bodies were created 
from billions of tiny, almost identical clones, with the exception of brain cells. As I learned 
more about them, I was delighted to find that we are in fact a whole ecosystem of cells, 
with different cell types contributing to the functioning of the body by performing specific 
functions – hormone secretion, organ lining and protection, information transmission, 
energy storage and more.  Until recently, these differentiated cells were seen as fixed and 
limited to their particular function. However, studies conducted in 2006 and 2007 
(Nakagawa et al., 2007; Takahashi & Yamanaka, 2006) have shown that through the 
introduction of stem cell specific genes, differentiated cells can be regressed back to an 
earlier state of pluripotency and thus ‘change fates’ and become another cell type18. To 
test pluripotent stem cells, a teratoma assay is performed.  The assay involves the injection 
of stem cells into SCID19 mice (immonosuppressed mice) (Ben-David & Benvenisty, 
2011; Gutierrez-Aranda et al., 2010; Wesselschmidt, 2011).  If the cells are pluriopotent, 
they will differentiate into a variety of tissues and form a teratoma (terrible tumour); a 
tumorous mass often incorporating hair, bone and teeth fragments. 
 
In addition to understanding more about cell functioning, I also had anticipated that 
working with human cells would provide a deeper sense of connection with my own body; 
however, I soon discovered that the engagement produced far more complex responses. 
The more time I spent working with and observing the Saos-2 cells under the microscope, 
the more they seemed like strange and alien creatures, with little connection to their 
original human donor.  In culture, cells are able to live in isolation from the complex 
17  At a basic level, cell culture involves growing isolated cells in tissue culture flasks with a liquid nutrient medium.  This medium 
contains the basic nutritional requirements for cell growth and function including sugars, amino acids and protein. Depending on the 
cell type and density, the nutrient medium must be removed and replaced every three to five days. Cells are maintained in specialised 
incubators that produce the required environmental conditions and must remain sterile all times.  As such, all procedures are performed 
in a tissue culture hood, which reduces the risk of bacterial, fungal and viral contamination.  If maintained in these conditions, cell 
lines can be sustained for prolonged periods – in some cases almost indefinitely. 
 
18  Recent studies have also shown that induced pluripotent stem cells (iPS) can even become germ cells - both egg and sperm (Zhu 
et al., 2012).  In a mice model developed at Kyoto University in Japan, iPS created germ cells were even shown to be viable - capable 
of producing living offspring (Hayashi et al., 2012). 
 
19  SCID is an acronym for Severe Combined Immunodeficiency. 
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system of the body and the countless other cells with which they were originally designed 
to co-exist.  Although they require an incubator set at 37° with 95% humidity and a 5% 
carbon dioxide concentration (which simulates the internal conditions of the body), they 
are also able to survive for prolonged periods in alternative conditions. Since most cell 
lines are cancer or transformed cells (e.g. cells that have been genetically altered through 
the introduction of exogenous DNA), they are immortal; unlike primary cells (taken 
directly from living donors) they are able to divide almost indefinitely.   The cells are also 
not static, but change over time and can exhibit dramatic shape and behavioural changes 
in response to altered nutrients and environmental conditions.   
 
Fig. 18: Changes in Saos-2 cell morphology. Digital image composed of Saos-2 cells captured with a light microscope. 
 
Indeed, every time they divide, Saos-2 cells tend to become more differentiated from the 
original cell line.  This is why lower passage20 number cells are desirable in scientific 
research, as they contribute to consistent and empirically replicable results.  In a journal 
entry I noted: 
 
I have now far exceeded the recommended number of cell passages.  My Saos-
2 cells have been split 78 times, and are therefore no longer the same cells I 
started with at passage number 36, and certainly not the same cells derived 
from the young girl’s osteosarcoma lesion over thirty years ago.  I have also 
begun to notice irregularities within the cells.  They seem to have started to 
mutate. Increasingly more of my cells contain more than one nucleus.  The 
cells also readily change their morphology in response to environmental 
factors such as changes in media or co-culturing them with other cells. In this 
way, despite my cells being alien, they are still active and embedded creatures, 
dependent and responsive to the different signals in their environment. They 
illustrate that evolution and change occur continually and that it is not only a 
temporal process but one that relies on multiple interconnections. 
 
20   Passage numbers refer to the number of times cells have been split and re-grown in another flask. 
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The direct observation of the transformative and adaptive capabilities of the individual 
cells reinforced the importance of environmental factors and interaction in shaping the 
capabilities and behaviours of an organism. However, notions of enfolding and the 
difficulty of separating one organism from another and thinking about individual 
organisms as singular also became evident as I learnt more about cell structure and 
function.  For example, it is generally accepted within the scientific community that the 
mitochondria (cell organelle responsible for energy production) in multi-cellular 
organisms were originally prokaryotic organisms (e.g. bacteria, blue-green algae) that were 
enveloped by, or fused with other cells, becoming over time an integrated, yet genetically 
distinct component of the cell (Campbell and Reece 2002a).  In addition, all eukaryotes 
(organisms whose cells contain a nucleus) exhibit the same basic cell structure, and 
researchers in the 1980s discovered that the same homeobox DNA sequence within genes 
is involved in the developmental processes (e.g. regulating body formation) of many 
multi-cellular organisms, including animals, insects, fungi and plants (Campbell and Reece 
2002b).   
 
Interspecies connections were further emphasised following the completion of the 
Human Genome Project, which reported that humans and chimpanzees share, depending 
on the source, 95% (Britten, 2002) to 98% (The Tech Museum, 2012; University of 
California - Davis, 2006) of DNA in common. More recent studies have also shown that 
the human genome is composed of up to 8% of retroviral DNA, which may have played 
a significant part in evolution by providing a range of biological functions, such as the 
development of placental birth in mammals (Griffiths, 2012; Ryan, 2009).  Current 
scientific research, additionally, suggests  that bacterial cells in the human body 
outnumber our own in a ratio of 10:1 (American Society for Microbiology, 2008) and are 
essential for our ongoing health and wellbeing (Wenner, 2007).  In this context, Donna 
Haraway asserts: 
 
I love the fact that human genomes can be found in only about 10 percent 
of all the cells that occupy the mundane space I call my body; the other 90 
percent of the cells are filled with the genomes of bacteria, fungi, protists, 
and such, some of which play in a symphony necessary to my being alive at 
all, and some of which are hitching a ride and doing the rest of me, of us, no 
harm. I am vastly outnumbered by my tiny companions; better put, I become 
an adult human being in company with these tiny messmates. To be one is 
always to become with many.(2008b, p. 4) 
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The interrelationships between different organisms are also directly observable in cell 
culture, as human and animal cells can be easily co-cultured.  Physician Lewis Thomas 
comments in Lives of a Cell: 
 
It is a natural tendency for genetically unrelated cells in tissue culture to come 
together, ignoring species differences, and fuse to form hybrid cells. 
Inflammation and immunology must indeed be powerfully designed to keep 
us apart (1974, p. 10). 
 
During my cell culture experiments I was even able to successfully co-culture the Saos-2 
cells with SF9 insect cells (a cell line derived from the ovarian tissue of the fall armyworm 
Spodopterafrugiperda), despite the fact that both cell types usually require substantially 
different culture conditions21.   For the experiment, I set up a number of co-culture 
conditions and soon discovered that the insect cells were highly sensitive and could not 
survive any major nutritional or temperature changes.  As such, the insect cell conditions 
represented the best solution for establishing a co-culture.   In order to increase my 
chances of success, I used a flask of Alice’s Saos-2 cells that had been routinely exposed 
to different conditions – a process, that I felt, had resulted in a ‘distillation’ of the most 
resilient cells.  While many of these Saos-2 cells still died in the early stages of the 
experiment, a small number survived and were able to live and multiply in the insect cell 
conditions. The surviving Saos-2 cells exhibited enlarged nuclei and changed their shape, 
becoming increasingly spherical, and thus similar to the ball-shaped insect cells. However, 
these Saos-2 cells were only able to survive when co-cultured with the SF9 insect cells. 
Saos-2 cells grown in insect media without the SF9 cells died after a period of three days.  
 
 
Fig. 19: Digital image of light microscope 
photographs documenting co-culture of SF9 insect 
and Soas-2 cells. 
 
These observations led to the premise that the human cells were adapting to their new 
environment, becoming more like the insect cells.  I further hypothesised that the insect 
21  Insect cells are incubated at 28°.  They are grown in a more acidic nutrient medium, which usually does not require the addition of 
animal products such as fetal calf serum.  
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cells must be excreting some chemical or protein that triggered this change and enabled 
the Saos-2 cells to survive, indicating that a commensal or transitive relationship between 
these two organisms had been established.  
 
The insect/human cell co-culture was one of my first experiments and, though I tried to 
follow established scientific procedures by incorporating environmental and cell culture 
controls in the experimental design, the scientific validity of my initial hypothesis became 
increasingly problematic as I spoke to IHBI colleagues and learned about the history of 
scientific method.  For example, my theory was based solely on my observations of the 
cells under a light microscope.  While light microscopy is a necessary tool to monitor basic 
cell growth and viability, it is not an accepted method for cellular analysis within 
contemporary cell culture.  Microscope images provide only a superficial assessment of 
cell density and morphology and their examination is prone to subjective filtering and 
interpretation.  Indeed, the potential for misinterpretation could be observed when the 
technology was still in its relative infancy in the late 1700s.  During this period the theory 
of preformation, which posited that germ cells contain miniature, preformed humans that 
simply expanded when introduced to a female carrier, was prevalent among the scientific 
community.  The belief influenced Dutch physicist Nicolas Hartsoeker to infer, through 
the production of drawings incorporating an interior human, based on his microscopic 
observations, the visible presence of preformed humans inside spermatozoa, which he 
called homunculi (Latin for ‘little human’) (Müller & Fangerau, 2010).  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig 20:  Image of preformation as drawn 
by Hartsoeker ca. 1695 
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The idea of the homunculus was later reinforced by Francois de la Plantade, using the 
pseudonym Dalenpatius, who unambiguously claimed to have observed the homunculus 
(Corcos, 1972). While Dalenpatius’ assertion was likely intended as a critique of 
preformation, the hypothetical sketches of Hartsoeker and satirical drawings of 
Dalenpatius were combined with observations from other physicians and used as 
empirical evidence for the preformationist theory (Corcos, 1972; Müller & Fangerau, 
2010). 
 
While I am not suggesting that my visual analysis of the co-cultured cells included the 
visual documentation of tiny insect-human hybrids – my own personal homunculi – I 
must admit that my vision was directed by a strong desire to see adaptive traits and even 
cellular fusion.  A recognition of this desire, and my limited experience in microscopic 
analysis, has since forced me to question my initial assessment that Alice’s Saos-2 cells 
were becoming more insect-cell-like.  They certainly had become more epithelioid; 
however, I have since learned that ‘unhappy’ cells (e.g. cells cultured in incorrect 
environmental conditions) often display changes in morphology and tend to ‘ball up’.  
Without further experimentation and quantitative analysis, I must, therefore, relegate my 
account of cellular transformation and dependence to the position of imaginative 
construct. 
 
Despite the flawed initial interpretation of my results, the insect/human co-culturing 
experiment inspired me to revisit the role of environment, difference, adaptation and 
mutation in evolutionary processes.  In The Origin of Species (1968 [1859] ),Charles Darwin 
noted that variability is one of the driving forces of evolution, as organisms with 
characteristics best suited to particular environmental conditions will have a higher rate of 
survival and thus reproduction – a process he called ‘Natural Selection’. This process of 
variation is not only dependent on the re-combination of genetic information, but also the 
imperfect copying of information from one generation to the next. Indeed, these subtle 
differences and mutations drive change and therefore evolutionary development.  This 
process also has an intricate relationship with uncertainty; as survival depends on exposure 
to unpredictable environments and encounters, the most beneficial traits cannot be pre-
determined.  Theorist Elizabeth Grosz comments in reference to Darwin: 
 
Descent, the continuity of life through time, is not the transmission of 
invariable or clearly defined characteristics over regular, measureable periods 
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of time (as various essentialisms imply), but the generation of endless variation, 
endless openness to the accidental, the random, the unexpected (2004, p. 7). 
 
It seems, therefore, that difference and the capacity for change are biological necessities, 
and that transformation through interaction is the foundation of experience and 
evolution.  Grosz expands: 
 
Life is not about mere survival, but about profusion and proliferation, not 
existence but excess, not being but being more, that is, becoming, but a 
becoming-what that cannot be determined in advance, that is always itself in 
the process of becoming-something-else (2004, p. 104). 
 
The continual process of becoming, of transformation without an ultimate or unalterable 
goal, was particularly appealing to me as it encompasses the idea of ‘virtual potential’ – 
the understanding that every element or organism carries with it the potential for future 
transformations. Becoming, like evolution must however; also be understood as a 
durational process. While it is a continuum, it still requires time for connections to emerge, 
affordances to be recognised and acted upon, for outcomes to manifest in a visible, 
tangible way.   It is often subtle, punctuated only occasionally by rapid moments of change 
and emergence.  
 
3.2 Cells and their Connections: Translating Science into Art 
 
Enthralled by the ideas my engagements provoked, I set myself the task of creating 
artworks that could respond to my laboratory experiences, as well as capture the dynamic 
nature of the cells, and the wonderful interconnections and evolutionary enfoldings 
between different organisms and the environment.  When I reviewed my research data, 
however, I found it difficult to artistically represent cellular processes and interconnected 
biological structures in an interesting or insightful way.  Microscopic images of cells and 
even the mitochondrial organelles that had so fascinated me in the early stages of my 
scientific engagement had the appearance of standard scientific imagery, and imparted 
nothing of their theoretically rich evolutionary history.  
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Fig. 21: Transmission Electron Microscope 
(TEM) image of cellular mitochondrion. 
 
While Scanning Electron Microscope (SEM) images of the cells appeared like strange and 
alien landscapes and thus communicated a sense of strangeness, they could not capture 
and communicate the complexity of my engagement with the cells. 
Fig. 22: SEM image of Saos-2 cells. 
The works I produced from my collected cell images that aimed to represent the dynamic 
interconnections between different organisms and their environments were similarly 
disappointing. Most of the images I created looked more like scientific textbook images 
than artworks and did not capture the cellular processes and interconnections that so 
fascinated me.  
 
Fig. 23: Digital image drawing parallels between 
plant structure and dried cell and media patterns. 
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In addition, the scientific methods used to determine intercellular signalling, 
environmental changes, and genetic variances tended to translate these dynamic processes 
into streams of numerical and statistical data that relied heavily on scientific training for 
interpretation.  As a non-scientist, the methods themselves also seemed to have little 
direct relationship to what is being measured. For example, I completed a series of assays 
designed to measure the cellular metabolic activity of the Saos-2 cells. This procedure 
involved measuring changes in spectral property (colour), which were then translated into 
a series of numerical values.  Lacking expertise in molecular biotechnology, I was unable 
to gain any significance from the translation. I was also aware that the time-lapse videos 
I produced of Alice’s and other cells, which condensed 24 hours into a few seconds, made 
observable movements and processes which are not directly visible in real time. In doing 
so, they created an altered view of the duration of cellular functioning. Thus, the resulting 
visual data consisted of translations that constructed an augmented perception of reality. 
As Jose van Dijck comments in reference to medical imaging:  
 
[..] every look into a human interior is also a transformation – “seeing is 
intervening”–because it affects our conceptualization and representation of 
the body.”  [...]  Medical and media technologies are both technologies of 
representation.  They provide a particular way of accessing the internal body, 
and determine its depiction; the resulting representations in turn fashion our 
knowledge of the body and set the parameters of its conceptualisation.  This 
[is a] recursive process, in which perception, representation, conceptualisation, 
and knowledge formation are inextricably intertwined (2005, p. 8). 
 
This observation can be correlated to my own engagement with cellular imaging.  Despite 
understanding that the microscope-assisted time-lapse videos were not in fact ‘real’, and 
represented an accelerated view of cellular behaviour, it was (and remains) an intellectual 
understanding only.  My internal representations of Alice’s (and other) cells, have been 
entirely shaped by the microscopic images and videos I have both produced and 
consumed.  The cells, after all, are invisible to the naked eye.  As such, the only visual 
access I have to these tiny creatures is through the lens.  It is a mediated encounter, but 
one that feels real and has produced a strong sense of intimacy and ‘knowing’.  Reflecting 
on my first time-lapse movie of Alice’s cells co-cultured with a variety of other human 
cell lines I wrote the following in my journal: 
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I can’t help but be amazed.  The cells are so active.  They really are individual 
little creatures.  Even though they are all mixed up, I can still distinguish 
between each cell type.  Each cell seems to have its own personality. [...] The 
HEK [Human Embryonic Kidney] cells are the most active.  They really move, 
reaching out with their long tendrils and pulling their little ball-bodies along 
the base of the flask. In comparison, Alice’s cells are downright sluggish. They 
just sit there stretching a little.  I guess being bone cells makes them more 
stationary.  In any case, they look well and are still my favourites.  I can’t help 
it. I feel a strange sense of connection to them. It is almost a kind of love. 
 
In addition to my recognition of the complex flows between ‘reality’ and representation, 
and fascination with the transformative capabilities of the Soas-2 cells, I could not ignore 
their human origin.  Who was the original donor?  What was her name?  In the ATCC 
(2008) records she existed only as: 
 
ATCC No: HTB-85™ 
Designations: Saos-2 
Organism: Homo Sapiens 
Age: 11 Years 
Gender: Female 
Ethnicity: Caucasian 
 
The lack of knowledge regarding the original donor distanced the cells from a living body. 
Indeed, many of the scientists I worked with were unaware of the specific origins of the 
cells they used on a daily basis.  Indeed, the only cell line with a clearly identified and well-
known donor history is the HeLa cell line (discussed in more depth in Chapter Four).  In an 
effort to re-embody the cells I named the donor Alice. The act of naming the unknown 
girl transformed the cells from an abstract and emotionally detached biological product to 
living fragments of a human body.  In making the connection between cells and donor 
body more apparent, I not only began to think more about the girl, but also found the 
cells even stranger. Thinking about the girl, Alice, I started to wonder where she was.  I 
soon realised that she, like many donors of early cancer cell lines, is most likely long dead 
due to the virulent nature of her disease – yet her cells live on. Cultured in laboratories all 
over the world, the biomass of her cultured cells would collectively far outweigh her body 
if she was still alive.  Continually transforming and adapting to their artificial environments, 
the cultured cells are also becoming increasingly dissimilar to the cells originally established 
by Fogh and Trempe in 1973. However, at the same time, they still contain her DNA and 
therefore all the information required to produce every part of her body.  The cells 
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themselves originated as cancer cells. They are therefore mutants, genetically distinct from 
all the healthy cells in her small body. These connections and simultaneous divergences 
were difficult to comprehend. I could not help but ask the question: Has Alice’s disease 
outlived her? 
 
Although I saw the Saos-2 cells; the original donor, Alice; my laboratory experiences; 
evolution; biological processes and issues of representation as thoroughly interconnected, 
trying to visually, or even discursively map the dynamic connections between these 
elements remained a difficult endeavour. As theorist Rosi Braidotti points out:  
 
Thinking through flows and interconnections remains a difficult challenge.  
The fact that theoretical reason is concept bound and fastened upon essential 
notions makes it difficult to find adequate representations for processes, fluid 
in-between flows of data, experience and information (2002, p.2). 
 
As I wrestled with the task of capturing some of my observations as a physical artwork, I 
was fortunate enough to see major retrospective shows by Julie Rrap and Tim Hawkinson 
at the MCA in Sydney. Conceptually, the artists were both relevant to my research 
interests as their work explores the body as an interconnected and embedded site of 
multiple potentialities.  Julie Rrap’s work, for example, is concerned with the way in which 
human bodies (particularly women’s bodies) have been shaped and defined by Western 
cultural and social practices.  Utilising a variety of mediums (installation, video, 
photomedia and sculpture) she presents the body as contradictory, shifting, and multiple, 
illustrating the multitude of meanings and understandings that shape our beliefs about the 
human body.  In her work the body is also frequently represented as abject, partial and 
‘uncontainable’. As the show curator Victoria Lynn comments: 
 
For Rrap, the body and its representation is porous, excessive and oozing with a 
sense of tease and trickery. In works such as Hairline Crack, Porous Bodies and 
Overstepping, this body oversteps the margins of comfort, taking us into the zone of 
transgression (2008, p. 1). 
82 
 
CHAPTER THREE: The Absence of Alice and her Lines of Flight: Mapping the Development of the PhD Project 
3. Encountering Alice:  Working in the Lab 
 
 
 
Fig. 24: Julie Rrap, Body Double (2007), Installation 
view. 
 
 
Fig: 25: Julie Rrap, Body Double (2007), Installation 
view. 
 
Hawkinson’s work also utilises abject aesthetic strategies to engage with the transgressive 
nature of the human body, but rather than focusing on the cultural and social inscription 
of bodies, his work explores the body as an imaginative site of possibility and 
interconnection (Kent & Welchma, 2008).   Many of his works (e.g. Humongolous and 
Blindspot22) also critique human desire for order and the obsession with categories, maps 
and other systems of measurement and control (Museum of Contemporary Art, 2007). 
Incorporating a mixture of photomedia, kinetic sculpture, installation and drawing, his 
works also move between representation and imagination, blurring distinctions between 
reality and illusion. 
 
22 Blindspot and Humungolous are large scale self-portraits produced in 1993 and 1995 in which Hawkinson carefully mapped all the areas 
of his body he could (Humungolous) and could not see (Blindspot). 
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Fig: 26: Tim Hawkinson, 
Humungolous (1995). 
Installation detail. 
Fig. 27: Tim Hawkinson, 
Blindspot (1993). Installation 
detail. 
 
 
Fig. 28: Tim Hawkinson, Möbius Ship (2006). 
Installation view. 
 
 
Fig. 29: Tim Hawkinson, Scout (2006 - 2007). 
Installation view. 
 
The most intriguing aspect of the exhibitions, was however, the way in which each show 
functioned essentially as an ‘assemblage’ of interrelated ideas.  Even though the works in 
both instances were developed over a 25-year period, there was a strong thematic focus 
connecting the diverse works.  The works operated on an individual level and in different 
combinations, as well as a cohesive whole, thus multiplying potential connections. 
Reflecting on the MCA exhibitions prompted me to consider applying a similar strategy 
of assemblage to produce multiple works in a variety of mediums, which could comment 
on different aspects of my investigation.  Other artists who have deliberately applied the 
strategy of ‘assemblage’ to their practice include Plastique Fantastique, collaboration 
between Simon O’ Sullivan and David Burrows, but the notion of assemblage can also be 
observed (more relevantly to my particular concerns), in the biologically inspired work of 
Suzanne Anker, the critical archaeological and museum based collections of Mark Dion 
and Fiona Hall and the strange collections and installations of Maïssa Toulet. 
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Fig. 30:  Suzanne Anker, Butterfly in the Brain (2007).  
Installation view. 
 
 
Fig. 31:  Suzanne Anker, Origins and Futures (2007). 
Installation view. 
 
Fiona Hall, Mark Dion and Maïssa Toulet were particularly interesting as their work draws 
on museum presentation strategies, traditions and systems of classification.  By 
incorporating museum elements they challenge traditional assumptions of objectivity 
within science, drawing attention to the way in which knowledge is culturally determined 
and situated within a strong historical context.  
 
Fig. 32:  Mark Dion, Tate Thames Dig (1999). Installation 
view.  
 
Fig. 33: Fiona Hall Tender (2003-2005). Installation 
view. 
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Fig. 34: Maïssa Toulet, La Matrice 
Universelle (2011). Documentation. 
Fig. 35: Maïssa Toulet, Cabinet de Sorcellerie (2009). Installation view. 
 
Their work also links to the early 19th century wunderkammer, or cabinet of curiosity.   
 
 
Fig. 36: Ole Worm, 17th century engraving of a 
cabinet of curiosities from the Museum Wormianum 
(1655).  
 
The wunderkammer was a pre-cursor to the modern museum and consisted of collections 
of cultural artifacts (e.g. fertility statutes), biological and mineral specimens.  While the 
collections were diverse, the main aim of the collection was to inspire wonder at the 
diversity of species and difference within the world. In many ways, wunderkammern 
functioned as assemblages that connected the various elements to create a rich folding 
between nature and culture.  It is this folding that I was particularly interested in, along 
with the desire to communicate wonder at the complex interconnections that I was 
increasingly becoming aware of through my engagement with cell and tissue culture.  
 
The concept of assemblage was also exciting as it would enable the creation of works that 
could foster multiple connections and comment on ideas from diverse disciplines 
including biology, philosophy, cultural studies and art theory, as well personal experience 
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and the creative process.  The notion of assemblage also facilitated a wonderful sense of 
creative freedom as no area or medium would be deemed unsuitable or ‘off limits’ for 
investigation.   
 
Furthermore, the notion of assemblage carried strong conceptual ties to the project, as 
the concept has been theorised and discussed at length by Deleuze and Guattari (1987) 
and Manual De Landa (2000, 2005, 2006) (in reference to Delauze and Guattari).   As 
discussed in Chapter Two, Deleuze and Guattari’s ‘machinic assemblage‘ was of particular 
interest, as the concept refers to shifting states of interconnection between various forces 
where primary emphasis is placed on connection. Claire Colebrook explains:  
 
The images we have of closed machines, such as the self-contained organism 
of the human body, or the efficiently autonomous functioning of the clock 
mechanism, are effects and illusions of the machine.  There is no aspect of 
life that is not machinic, all life only works and is insofar as it connects with 
some other machine [...] For Deleuze and Guattari there is no present life 
outside of its connections.  We only have representations, images or 
thoughts because there have been ‘machinic’ connections: the eye connects 
with light, the brain connects with a concept, the mouth connects with 
language.  Life is not about one privileged point – the self-contained mind 
of ‘man’ – representing some inert outside world.  Life is a proliferation of 
machinic connections, with the mind or brain being one (sophisticated) 
machine among others (2002, p. 56). 
 
Peta Malins specifies: 
 
The body conceived of as a machinic assemblage becomes a body that is 
multiple. Its function or meaning no longer depends on an interior truth or 
identity, but on the particular assemblages it forms with other bodies (2004, 
p. 84). 
 
Deleuze and Guattari do not think in singularities and essences but in multiplicities, flows 
and connections, an aspect that resonated strongly with me. In this way, I felt that the 
concept of ‘assemblage’ could operate practically through the creation of physical 
assemblages in the form of interconnecting artworks, but also conceptually by applying 
the concept of ‘machinic assemblage’ to their production, display and underlying thematic 
focus.   Hence, I decided to forgo the idea of creating singular works in favour of 
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producing assemblages composed of an evolving series of multi-medium exhibitions.  
Functioning somewhat like the retrospective shows of Rrap and Hawkins, the works 
would be designed to present multiple interconnected perspectives and communicate 
both independently and in connection, producing different meanings through their 
particular couplings, display and engagements.   The works were also designed with both 
museum and gallery display strategies and traditions in mind, aiming to highlight the flows 
between culture and systems of knowledge generation and reification. 
 
These exhibitions would function as a series of artworks, as well as discursive threads, 
methodological strategies and generative encounters. I also took on a more open and 
emergent approach to the process of ‘making,’ which involved moving away from trying 
to produce strict representational models towards following a flow of intuitive visual and 
conceptual links, and allowing each work to set the parameters for future becomings, so 
that the works might build on one another. Alice would be starting point, and new 
experiences, new encounters would form the next stage of becoming.  I felt that this 
approach would enable me to document the evolutionary process of the project and open 
the development of works out to the unexpected. To connect the evolving works, I 
decided to give them the collective title The Absence of Alice.  I chose this title as my 
encounter with Alice’s cells was the starting point of creative production.  All other works 
developed for the study, build from this initial encounter.  Consequently, like Alice in the 
Soas-2 cells, in all the exhibitions developed for this project, Alice is both a presence and 
an absence. 
4. Overview of Creative Works 
 
4.1 The Absence of Alice  
 
The first instance of the Absence of Alice was shown at the QUT Gallery in 2008. The exhibition 
consisted of five interrelated works based on the experience of culturing Alice’s Saos-2 cells and 
the different insights and conflicts the process provoked. 78 Impressions of a Single Object, for 
example, was a wall-based installation comprised of 78 plaster imprints of a bone-like, sculptural 
object. This ‘bone sculpture’ was originally a mid-component piece, designed to interlock into 
several larger structures. 
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Fig. 37:  78 Impressions of a Single Object (2008). Installation 
view. 
The work reflected on the repetitive process of growing and splitting the Alice’s bone cells, with 
the number 78 corresponding to the number of passages the cells underwent during the first six 
months at IHBI. Plaster was chosen as the material most commonly associated with mould-
making and the process of duplication. Although the impressions were of a single object, they 
were all unique as the resulting shape was determined by the impression process – the angle of 
the object during the impression process, the amount of pressure applied, as well as the dryness 
of the plaster. Over time, the original object also changed as plaster adhered to its surface.  In 
this way, the work responds to the notion of continual transformation, but also highlights the 
impossibility of gaining an absolute understanding of any object/organism/structure, as our 
results or impressions often depend on the particular temporal moment in which the snapshot 
was taken, as well as the methods used. Displayed on the wall in a scattered pattern, the 
impressions resemble cellular formations. The individual impressions are also reminiscent of 
fossils, linking to notions of ‘previous states’ and evolution, and the carrying over of information 
from the past into the present. In addition, although it may be possible to reconstruct the 
original bone form from the impressions, it would remain impossible to infer the shape of the 
overall sculptural figure. 
Fig. 38: 78 Impressions of a Single Object (2008). 
Installation detail. 
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This work connected to Fragments of a Body in the Process of Becoming Other, which commented 
further on the continual ‘becoming other’ of Alice’s cells, and comprised a series of casts created 
from the plaster impressions made from liquid latex mixed with Alice’s cells, which I collected 
during every passage. These casts were displayed on a series of Perspex sheets in passage order 
with the date and number inscribed on the side of the panels.  Displayed in this manner, the 
work also references biological sample and display slides, and the way in which, despite the 
continual flow of life and transformations that occur, development tends to be mapped by fixing 
particular moments in time.  
Fig. 39: Fragments of a Body in the Process of 
Becoming Other (2008). Installation view. 
These works flowed over into the video work, In Process, which consisted of three video 
animations displayed in plinths with a circular opening, suggestive of a microscope view. The 
two outer screens illustrated the process of transformation from the original bone object from 
which the impressions were made, into strange, mutating, cell-like blobs created from scans of 
the latex casts from Fragments of a Body in the Process of Becoming Other. Time-lapse footage of the 
Saos-2 cells was superimposed in sections of the video, linking the process of transformation to 
Alice’s cells.   The central video depicted footage of mitosis (cell division), gesturing towards 
the notion that within each cell division lies the potential for further transformation and 
mutation. 
 
 
 
Fig. 40: In Process (2008). Installation view. Fig. 41: In Process (2008). Video stills. 
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The accompanying multi-layer audio component was created using time-lapse video footage of 
Alice’s cells fed through ‘The Voice’, software designed to audiolise images for the vision 
impaired.  In this way, In Process also commented on the limitation of scientific methods, 
suggesting that all translations – such as the translation of cell signalling into numerical values 
or time-lapse documentation of cellular movement – may provide some information about 
cellular activity, but must be understood as abstractions of biological processes that on some 
level transform rather than simply reveal the phenomena they describe. 
Other works such as the video works, Bone Breath and Hairy Bone Balls, engaged with the uncanny 
nature of the cells – alien organisms, now detached and distinct from the original donor’s body. 
4.2 The Absence of Alice: Alice Ants and the Armyworm 
The second instance of The Absence of Alice, subtitled Alice Ants and the Armyworm, was exhibited 
four months later at the QUT Museum.  The exhibition functioned as an extension of the first 
instance of Alice.  Works developed for this show commented not only on the continual 
‘becoming other’ of Alice’s cells, but also linked with the creative process and the way in which 
the original exploration of Alice rippled outwards, forming new connections. This movement 
and ‘rippling’ is most evident in Transition Piece #1, a latex, Saos-2 cell and enamel painting and 
Transition Piece  #2, a latex and Saos-2 cell Perspex sculpture, reminiscent of the earlier Perspex 
panel work Fragments of a Body in the Process of Becoming Other.  The textured pattern in these works 
emerged from the process of tracing around previous lines and forms, and responding to and 
exaggerating the slippages and errors that occurred during this process. Drawing on the idea of 
evolution, these works engage with the idea that patterns of transformation are linked not only 
to previous action/events, but are also directed by encounters with the accidental. 
 
 
Fig. 42: Transition Piece #1 (2008). Installation view. 
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The work Death Masks was exhibited in conjunction with Transition Piece #1 and #2. This work 
consisted of a series of 21 facial moulds taken from an 11-year-old girl’s face.  The masks 
referenced the 11-year-old Alice, and reflected on issues of death, connection, and 
transformation. They included: Death Masks #1: Alice Becoming, a sequence of degrading plaster 
faces; Death Masks #2: Mutable Death Masks, a tactile work composed of slow recovery 
polyurethane foam and Death Masks #3: Alice Ants, which consisted of vacuum-formed plastic 
faces containing live ant colonies.   
 
The work Death Masks #3: Alice Ants commented in particular on the way in which the story of 
Alice and her cells form part of a rhizome with the world.  I chose ants for this work as they 
have been likened to an “animal rhizome” (D & G, 1987, p. 9), and have similar characteristics 
to cells.  For example, both cells and ants respond to chemical signals, behavioural patterns of 
other cells/ants and environmental cues, and demonstrate an amazing ability to organise 
through what seems like ‘collective intelligence’. In this way both ants and cells can be seen as 
complex systems with emergent properties, and they can also be viewed as functioning as part 
of larger super-organisms, which again connect outwards, forming part of the ecosystem. 
 
The live ants (Queensland Sugar Ants, Camponotus spp.) displayed in the plastic Death Masks had 
also all consumed a mixture of Saos-2 cells and sugar, making them, effectively, ‘Alice Ants’, 
and providing a direct link to the video component Ants Eating Alice, which showed the ants 
consuming the Alice cell/sugar mixture with time-lapse footage of the Saos-2 cells 
superimposed in the centre. 
Fig. 43: Death Masks #3: Alice Ants (2008). 
Installation view. 
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Fig. 44: Ants Eating Alice (2008). Installation view. 
 
Fig. 45: Ants Eating Alice (2008). Video stills. 
 
 
Other works, such as Interlocking Hair and Bug Bone Balls, provided a link to a previous work 
(Hairy Bone Balls), while illustrating new connections with other organisms established in my cell 
culturing experiments.  For example, each Bug Bone Ball contained cracks from which ants and 
moths appeared to be crawling out. The ants made reference to the links between cells and ants 
and the other works included in the show, while the moths commented on the co-culturing of 
Alice’s cells with SF9 (moth larvae) insect cells.   
 
 
 
 
 
 
 
 
 
 
 
 
 
Untitled Insects reflected in more depth on the experience of co-culturing Alice’s Saos-2 cells with 
the insect cells, commenting on the experimental process, as well as the interpretation of the 
resulting microscopy data.  The work consisted of seven moth-like insect assemblages created 
from found and recycled taxidermy insects.  Images of the Saos-2/SF9 co-cultures were printed 
onto the wings, and corresponding cell palette samples mixed with white pigment were added 
to the insects in the form of circular white markings.  The resulting insects only included limited 
‘human’ characteristics, as documentation of the experiments implied that the insect cells 
dominated and the human cells started to resemble the insect cells. The moth-like wings of the 
insects not only echoed the origin of the insect cells from the fall armyworm – a caterpillar that 
becomes a moth – but also link to the idea of transformation.   While on a surface level the 
 
 
Fig. 46:  Interlocking Hair and Bug Bone Balls, 2008. 
Installation detail. 
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insects appeared to showcase hybrid biotechnological creatures, the highly constructed, but 
deceptively realistic rendering of each individual insect, coupled with the printed cell images on 
the wings, reference the seductiveness of representations and their ability to create imaginary 
constructs of the real – ideas that relate directly to the history of early microscopy and my own 
experiences engaging with, and interpreting, microscopy images. 
 
Fig. 47:  Untitled Insects (2008). Insect detail and close-up. 
 
During the exhibition, viewers were invited to write name suggestions on plaques beneath each 
insect.  This activity was included to encourage viewers to engage further with the work, but 
also to illustrate the way in which the development of scientific names, which are often reified 
and viewed as given, are still part of our social and cultural process. For example, many insects 
and other organisms are named after cultural icons and famous people.  In a recent example, 
the horse fly Scapticabeyonceae was named after the singer Beyonce in honour of the fly’s golden 
rear (Atherton, 2012). Suggestions from viewers mirrored these tendencies and many of the 
insects sported references to famous artists and celebrities, movies and TV shows whose visual 
characteristics were associated with different organisms. For example one, insect that sported 
long hair tendrils was named ‘Cousin Dali’, making connections to the surrealist painter Salvador 
Dali, who sported a long moustache.  
 
Fig. 48:  Untitled Insects (2008). Installation view. 
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4.3 The Absence of Alice: Lines of Flight and Self-Assemblage  
 
Following the presentation of the first two instances of The Absence of Alice, I continued working 
with a variety of different cell lines at IHBI. The continued engagement with various cells and 
donor animals (humans included) prompted me to think about the origins of the other biological 
products used in the routine culture of cells and tissues, most notably Fetal Bovine Serum (FBS). 
When I first started working with cell and tissue culture, I regularly had to made up new cell 
nutrient media, and while I was aware of the term ‘Fetal Bovine (or Calf) Serum’, I did not 
initially think too much about the product or how the blood of fetal calves might be obtained.  
As I became more interested in the use of insects and animals through my engagement with The 
Absence of Alice, I started to think more about the serum.  Many of these thoughts were filled 
with visions of giant glass or quasi-organic Matrix-style vats containing small calf fetuses whose 
blood was continually being harvested into huge concrete domes.  Or, if not vats, cows with 
tubes protruding from their swollen pregnant bellies, pumping the precious blood into swirling 
glass vats.  These mental images were horrific, and I asked many of the scientists at IHBI 
whether they had any idea how the blood was farmed.   Answers to this question were very 
limited and largely conjectural: “I imagine, they would be farmed similar to beef, but to be 
honest I don’t know and haven’t really given it that much thought”, was a common response.  
The uncertainty regarding the procurement of fetal calf blood prompted me to contact abattoirs 
and determine how the fetuses are ‘produced’.  I contacted a meat processing plant in 
Queensland and spoke to the lead veterinary scientist.  He assured me that the calves are a bi-
product of meat production.  He explained: “In each shipment of cows from farms, there are 
always numerous pregnant cows.  These cows are slaughtered in the same manner as the other 
cows, however the calf fetuses are removed and their blood drained for processing into serum”.   
In most cases, the bodies of the calves are deemed unsuitable for human consumption and 
discarded. This information was startling and revealed to me how little we really know about 
the products we buy and use. 
 
To further my engagement with this topic, I collected a three-month gestation fetal calf, who I 
named Algernon, from an abattoir in Queensland in 2009. I cast the calf’s body and this process 
resulted in the production of three sculptural shrines and a blood series that commented on the 
unseen victims of Western consumption and flows between life and death. 
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The first shrine was exhibited in 2009 as part of third instance of The Absence of Alice, Lines of 
Flight and Self-Assemblage. This shrine consisted of a life-like polymer clay sculpture of Algernon, 
based on the original plaster cast of his body.  The sculpture was placed on stainless steel surface 
upon a wooden table making connections to everyday houses and the stainless steel benches in 
the slaughterhouse.  Blood dripped from his eye onto the steel surface and flowed below into 
the face of Alice. Her face was visible as a pool of crimson blood edged with green growth. 
These elements referenced the idea of unseen victims of consumption, but that victims can also 
give rise to growth and development, such as the development of cell and tissue culture and the 
subsequent ability to sustain Alice’s cells.   
 
 
Fig. 49: A Shrine for Algernon: Instance #1 (2009). 
Installation view. 
 
Situated beneath the sculpture of Algernon there were three glass vessels.  These vessels 
referenced the different stages in the becoming of the project.  The first vessels contained hair 
and bone balls linking to the earlier exhibitions, in which the uncanniness of Alice’s cells were 
a central theme.  The second vessel included feathers.  This vessel linked to the current show 
and the idea of creative flight.  The final vessel contained only rhizome roots that spilled over 
from previous vessels.  These elements commented on the creative evolution of the project, 
and the way in which each previous moment spilled over into the present and future. 
 
The exhibition also included references to new laboratory experiences, such as the 
contamination of Alice’s cells from fungal spores expressed in different instances of The 
Contamination of Alice.   
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Fig. 50: Image of fungal contamination in Saos-2 
cell culture 
Fig. 51: Stainless steel reconstruction of the 
contamination. 
 
 
While largely inspired by an actual contamination event, the contamination thematic also 
responded to the idea of ‘creative contamination’ and the way in which new, unforseen 
encounters can start to permeate through the creative and conceptual process.  To foreground 
this idea, the wire contamination structures were included throughout the space, ‘colonising’ 
different installation elements.  
 
 
Fig. 52: The Contamination of Alice: 
Instance #1 (2009). Installation detail. 
 
 
Fig. 53: Building Block (2009). 
Installation detail with wire 
contamination visible in moss 
sections. 
 
 
In addition to references to laboratory engagements and ideas of contamination, the exhibition 
commented further on the concept of becoming, linking becoming to ideas of duration, 
interconnection and the folding-in of past and present in activating future possibilities.   Bone 
Nests or Three Instances of Duration and the Changes this Entails, for example, consisted of small 
sculptures incorporating water-shaped bone and rocks formations.  The prolonged rubbing of 
the water produced intricate, smooth organic structures reminiscent of early sculptural 
explorations.   The Three Instances also included rhizome roots in glass Petri dishes and small 
pewter sculptures of birds.  The rhizome roots aimed to create a visual reference to the 
philosophical work of Deleuze and Guattari, and the way in which the creative works formed 
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part of an interconnected web. The birds were used as symbols of creative evolution and became 
a recurring motif throughout this, and following, exhibitions. 
 
Fig.  54: Bone Nests or Three Instances of 
Duration and the Changes this Entails (2009). 
Installation detail. 
 
Other works, such as Building Block, commented further on evolving ideas in, and relationships 
between, the different art works. The work consisted of a white clay sculpture incorporating 
garnets, faux moss and taxidermy. This work was exhibited in conjunction with the Hairy Bone 
Balls and Interlocking Bone Balls.   In this context, the work made reference to past works, such as 
my early sculptural experiments and bone ball series, which laid the foundations of my sculptural 
practice, alluding to the way in previous encounters and actions lay foundations for the future. 
The incorporation of taxidermy and faux moss also hinted at my growing interest in dioramas 
and the incorporation of preserved animal materials in my work.   
 
The folding of past into present was further manifested through the inclusion of an early 
computational work, which displayed a series of growing rhizome structures composed of 
neurons.  The inclusion of neurons aimed to make connections to the notion of the ‘embodied 
mind’, and the formation of new neural patterns in response to lived engagements.  Titled 
Patterns in Randomness, the work also made reference to the fact that even elements that may 
initially seem irrelevant or random contain potentials for the future and may generate new 
patterns of thought. 
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Fig. 55: Building Block (2009). Installation 
view 
  
 
Fig. 56: Patterns in Randomness (2009). Screenshot of generative 
computational work. 
 
The linked idea of absences and traces was also a strong conceptual element within the works 
produced for this exhibition.  The sculpture The Materiality of Absence in Fragments of a Body in the 
Process of Becoming Other, for example, consisted of a re-working of the original work Fragments of 
a Body in the Process of Becoming Other.  The work had been badly damaged and several panels 
broken during bump out of a CI postgraduate exhibition at The Block.  The Creative Industries 
replaced the basic panels, however rather than re-make the same work (which would have taken 
over six months) I decided to create a new work. I removed the original latex shapes, leaving 
behind the residual hardened glue.  I also replaced the broken panels with the new, plain Perspex 
sheets. This alteration produced a ghostly effect in which the basic shape of the latex was still 
visible within the residue.  Furthermore, the clear Perspex sheets reflected the glue residue, 
making it appear as if the panels actually contained an image.  Conceptually, the work connected 
to the idea of Alice as a ghostly presence within each exhibition, but also aimed to make 
connections to the way in which the past, such as our experiences, biological exposures and 
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even ties to our ancestral heritage, carry over into the future and shape parameters for future 
becomings. 
Fig.57:  The Materiality of Absence in Fragments of a 
Body in the Process of Becoming Other (2009). 
Installation view. 
While the sculpture largely engaged with the idea of historical traces, the work also developed 
from a rethinking of James J. Gibson’s concept of affordances.  When the work was originally 
broken, I was understandably upset.  Reflecting on the event and conceptual foundations of the 
project, I decided to consider the potentials that the accident activated.  I soon recognised the 
breakage afforded new conceptual and material possibilities that never would have been 
activated without the accident. In this way, the event was removed from an initial negative 
association into the realms of potential, leading to the insight that error and accident can be 
regarded as a creative force. 
4.4 The Absence of Alice and the Things that Open their Wings and are 
otherwise not Noticeable 
The fourth instance of The Absence of Alice was exhibited at the Queensland Academy of Creative 
Industries in July 2010.  Conceptually, the works developed for this show were very much 
aligned with previous exhibitions.  As such, this show functioned as a re-working, re-connection 
and extension of previous works and ideas. 
The work Untitled Insects for example, was re-displayed.  In this instance, the insects were titled, 
with names selected from the suggestions of viewers from the previous show. A Shrine for 
Algernon was also re-worked.  This second instance incorporated miniature landscapes with 
bones collected from animals whose meat my friends and family members had consumed, 
linking the death of the calf to the everyday landscape of consumption.  
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Fig. 58: A Shrine for Algernon: Instance 
#2 (2008 - 2010). Installation view. 
 
In cases where new works were produced, they also operated as alternative expressions of initial 
ideas. For Alice: Skins and Bones to Hold our Living Nonsense Together, for example, was composed 
of a mixed media furniture installation that extended ideas related to Alice’s Saos-2 cells. 
 
 
Fig. 59: For Alice: Skins and Bones to Hold our Living 
Nonsense Together (2009). Installation view. 
 
The title of the work was taken from passages and words isolated from John Ruskin’s Love’s 
Meine, displayed in the central area of the table.  The passage, created by linking fragments of 
Ruskin’s text, “...skins and bones to hold our living nonsense together...swallows with owls and milkwarts with 
violets, the classification is always given as tentative...” refers to the way in which thinking about Alice’s 
cells and the human body, which is composed of so many different interconnected cells and 
other organisms, is so overwhelming and complex that we soon lose all sense of logic, but it 
also expresses the idea that our systems of classification and making sense of the world are 
arbitrary.  The use of a ‘found poem’ also provided a conceptual link to the value of chance 
encounters and the accidental.  
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Fig. 60: Book detail with highlighted passages. 
 
The work also commented on notions of transformation. This thematic was discernable in the 
small diorama included in the top section of the table.  This small display incorporated a bone 
and flesh structure embedded in faux moss and grass, with butterflies with skulls painted on 
their wings resting on various surfaces.  The bone/flesh growth provided a link to the origins 
of Alice’s cells as bone cancer cells, while the butterflies made a symbolic connection between 
cycles of life, death and transformation.  The work also included a teratoma-like structure that 
bled onto the white plinth below during the exhibition opening.  This element engaged with the 
uncanniness of Alice’s cells and their new potential to be genetically regressed into an induced 
pluripotent stem (iPS) cells. 
 
The sculpture Building Block was also exhibited again. In this instance, it was displayed with an 
overgrowth of faux moss and plants – referencing how the original sculpture experiments had 
been extended to include new materials and strategies.  The inclusion of green growth spilling 
over from the sculpture also aimed to illustrate the way in which I felt that my practice was 
starting to take on a life of its own, lush and self-producing. 
 
Fig. 61: For Alice: Skins and Bones to Hold our 
Living Nonsense Together (2009). Installation 
detail. 
Fig. 62:  Building Block (2008 - 2009). Installation detail. 
 
Building on the Untitled Insects series, A Shrine for Algernon: Instance #1 and influenced by the work 
of artists such as Mark Dion and Suzanne Anker, the exhibition also marked a move towards 
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the conscious adoption of museum-style display strategies and dioramas.  This move was 
evident in works such as A Cabinet for Present and Imagined Futures, which engaged with fears 
surrounding the development of biotechnological mutants. The use of museum display 
strategies aimed to generate tangible links between artwork and museum object, and illustrate 
the different ways in which we make sense of the world. 
 
 
Fig. 63:  A Cabinet for Present and Imagined 
Futures (2009). Installation view. 
 
While the lower area of the exhibition commented on contemporary biotechnologies, the 
upstairs section connected to ideas related to inscription and patterns of becoming.  Previous 
works, such as Five Points of Origin, were re-exhibited and connected to new works, including the 
Imaginary Bodies series, which commented on the idea of difference and the way in which bodies 
become inscribed and shaped by their interactions with the environment. 
 
Fig. 64:  Imaginary Bodies (2010). Indian ink on Giclee 
print. Detail. 
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4.5 SymbioticA and The Absence of Alice and the Elasticity of the Almost: 
Towards the Immortalisation of Kira and Rama 
 
Following the fourth exhibition and my engagement with the fetal calf Algernon, I decided that 
I wanted to further the links between FBS and cell and tissue culture. Thus, I devised a project 
that involved the isolation and immortalisation of fetal calf cells using viral DNA.  These cells 
would then form a living display in a custom Egyptian-inspired bioreactor23 along with the 
mummified body of the calf.  The project was inspired by the way in which contemporary 
technologies, such as cell and tissue culture; alter our perceptions of life and death, as viable 
cells can be obtained from bodies of organisms that have been dead for over a day.  Maintained 
in the correct conditions, these cells can live for numerous months and even be frozen in liquid 
nitrogen to be revived months, or even years, later.  Through further manipulation such as the 
introduction of viral DNA, or exposure to chemical agents, the cells can also be immortalised, 
enabling them to replicate potentially indefinitely, producing in effect an altered ‘species’ of the 
original cell (Shay, Wright, & Werbin, 1991). To link the project to previous works that 
investigated the use of FBS, I planned to provide hors d’oeuvres made from flesh of the mother 
cows, originally slaughtered for meat, as part of the opening event. By offering these snacks to 
the audience, I planned to illustrate that as consumers we are complicit in a range of often 
unseen practices of consumption. 
 
In 2010, the project was researched and developed during a three month residency at SymbioticA, 
the Centre of Excellence in the Biological Arts at the School of Anatomy and Human Biology 
at the University of Western Australia in Perth. Since the project involved the use of animals 
through the isolation of primary bovine cells, I was required to complete an introductory course 
in working with animals in a scientific context.  The course covered basic animal welfare 
guidelines and animal handling, and provided a solid overview of the ethical regulations 
governing projects involving animal models24. While I did not need to complete formal ethical 
23  A bioreactor, in the context of cell and tissue culture, is akin to an artificial body.  It produces the environmental conditions and supplies the 
nutrients the cells require to survive.  
 
24  The programme revealed the strict regulations that govern the use of animals in scientific research.  All research animals (in Australia) are 
required to be maintained in pristine environmental conditions. For example, communal animals such as rats and mice are required to be 
maintained in pairs and groups.  Their enclosures are kept very clean and they are provided with nesting materials to encourage natural 
behaviours. The animals are also regularly handled to ensure the animals are not fearful of the researchers. These processes ensure the comfort 
of the animals and reduce the impact of variables such as stress on the results of the study. Scientists are also required to euthanize any animals 
that demonstrate signs of extreme stress or discomfort.  Since species exhibit different signs of stress and discomfort, researchers are required 
to be able to identify signs specific to the species used within their research.   Consequently, the regulations that govern scientific research are 
far stricter than the guidelines that govern the treatment of animals in many domestic settings and in commercial meat production facilities.  
This does not mean that the use of animals for research is unproblematic, but it does show that continued ethical scrutiny of research practices 
has greatly improved the conditions for research animals in the Western world.  
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clearance documents, as I would essentially be harvesting cells from a dead animal, I was 
required to provide an overview of the project for departmental approval.  While waiting for 
approval, I started working on the bioreactor design in collaboration with Oron Catts and Guy 
Ben-Ary from the SymbioticA Research Group (SARG) and engineering students, Dusty Tame 
and John Barnard.  Following approval from the University, I collected two fetal calves from 
an abattoir on the far outskirts of Perth, after they received a delivery of cows for meat 
processing.  While I had planned to collect meat from the mother cows on the same day, it 
transpired that their meat required additional processing and had to be sent later via a local 
butcher. 
 
When I collected the calves I originally expected to receive two small pink bundles, like 
Algernon. However, my new calves were far larger, being in the 5th and 7th month of gestation.  
As such, they were huge, covered in thick curly black hair and weighing between 20 and 30kg 
each.  I had initially wanted to perform the cell isolation and organ removal processes myself, 
as an intimate ritual.  However, the size of the calves made this impossible.  Hence, I recruited 
the help of SymbioticA director Oron Catts and fellow residents. This collaborative harvesting 
process was marked by intense, conflicting emotions – curiosity, wonder, repulsion and sorrow 
–and the lab was alternately filled with groans and mad fits of laughter.   Together we collected 
sections of skin and muscle tissue for cell isolation and removed various organs for use by 
myself and the other residents:  the eyes and some teeth for one resident, the reproductive 
systems for another. I kept their hearts, residual blood and fragments of various organs.  
 
Fig. 65: Harvesting cells from Kira and Rama in the laboratory at 
SymbioticA in 2010. 
 
After three days of intense anticipation, the first cells were visible in two flasks.  Kira’s cells 
were the first to grow and were almost confluent (filling the available space in the flask) by the 
time Rama’s cells were in the first stages of growth.  After a week the cells were ready to freeze 
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for transport to QLD.  During the same week I also produced histology sections of Kira and 
Rama’s various organs, and tanned and salted portions of their hide.  After finalising these 
elements, and freezing Kira and Rama’s cells, I prepared their bodies with anti-bacterial oils and 
packed them into large crates filled with a mixture of sodium chloride, sodium carbonate and 
bicarbonate. By completing this procedure, I hoped to mummify their remains, and display their 
bodies in conjunction with their living transformed immortal cells.   
 
Unfortunately, I had to rush the packing process and was not able to secure industrial crates.  
The standard crates I had prepared and placed on a pallet for collection and delivery to QLD 
cracked under the combined weight of the calves’ bodies and the sodium compound – almost 
200kg – and they started to leak body fluid and blood.  By this stage I had already returned to 
QLD and the SymbioticA team and residents were left with the unfortunate task of disposing of 
the bodies of Kira and Rama.  Despite my growing unpopularity, my colleagues were still kind 
enough to salvage some of the remains for me, including Kira and Rama’s hearts, samples of 
the sodium compound, hair, skin, tanned hide, histology sections and slides. 
 
The first exhibition based on the experience of isolating Kira and Rama’s cells was exhibited at 
Metro Arts in Brisbane in 2010.   Titled The Absence of Alice and the Elasticity of the Almost25 – The 
Immoralisation of Kira and Rama, the exhibition consisted of an interactive video installation and 
several mixed media works.   
 
The sculptural works including To Put Wings on Shoulders and Claws on Fingers: For Kira and Rama 
and Two Instances of Halted Duration commented on the cell isolation and preservation process, as 
well as their eventual transformation into an immortal cell line. To Put Wings on Shoulders for 
example, consisted of a series of mixed media sculptures incorporating two miniature dioramas. 
The dioramas represented each calf and contained ‘frozen’ landscapes, composed of the tanned 
and salted hide of Kira and Rama.  In the centre of the landscape were two miniature chairs 
with birds’ feet and butterfly wings with skulls painted on them.  Placed above the dioramas 
were glass vessels with the hearts of each calf preserved in liquid. 
 
25The Elasticity of the Almost is a phrase appropriated from dancer/theorist Erin Manning from her book Relationscapes (2009).  She used the 
expression to refer to the elastic moment in dance before a movement is realised - at this point it if filled with potential – the final movement 
has not been determined.  It is open to the possible, yet still carries with it the force and position of previous movements.  I found this phrase 
a beautiful articulation of the starting point for a project, where it is still flexible – shifting and moving before final realisation.   
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Fig. 66:  To Put Wings on Shoulders and 
Claws on Fingers: For Kira and Rama 
(2010). Installation view. 
 
Fig. 67:  To Put Wings on Shoulders and 
Claws on Fingers: For Kira and Rama 
(2010). Installation detail. 
 
Situated between each diorama there were a series of salted branches with leaves composed of 
the calves’ hide, which appeared to be eaten by taxidermy finches26.   
 
 
Fig. 68:  To Put Wings on Shoulders and Claws on Fingers: 
For Kira and Rama (2010). Installation detail. 
 
Through the incorporation of Kira and Rama’s hearts and other elements such as the painted 
butterfly wings, the work commented on the death of the calves and their future transformation 
into immortal cells.  The miniature chairs were used as symbols of the ‘familiar made strange’, 
such as the reduction of a large organism into miniature individual cells.  The inclusion of salt 
referenced the original salting and preservation of Kira and Rama’s skin, and, through the visual 
link to snow, is linked to the preservation of the cells through freezing.  Within the work, the 
finches were used as symbols for creative evolution and the connection between creative and 
destructive forces. 
 
26  The finches (and all other taxidermy birds used within my work) were purchased from an Australian taxidermist who specialises in taxidermy 
of naturally deceased aviary and topiary birds.  They were not killed for use within the work. 
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The second sculptural work Two Instances of Halted Duration consisted of two still sculptural 
clocks.  Images of Kira and Rama’s cells were etched onto the pendulums and each clock 
included salted branches with calf-hide leaves.  Each branch also included two living butterfly 
chrysalises, which hatched during the exhibition27.  This work provided a further link to the 
frozen state of the cells and their later revival and transformation. 
 
Fig. 69: Two Instances of Halted 
Duration (2010). Installation view. 
 
The primary exhibition element consisted of a large scale new media work, titled Evoking the 
Dead: A Meditation for Kira and Rama.  The work included two large salt-filled crates on wooden 
pallets.  Time-lapse footage of the calves’ cells was projected upon the salt.  This footage 
remained static until viewers played a crystal singing bowl positioned in front of the crates.  The 
sound of the bowl triggered the projected footage to ‘come alive’ and start moving.  The louder 
and more intense the sound, the more the cells would animate.  The singing bowl was tuned to 
the ‘A’ note - a tone that is said to active the ‘Third Eye’ chakra, which is associated with intuition 
and imagination, and opens the door to an inner reality beyond the ordinary world (Greenwood, 
2006).    
 
The work engaged with the idea of resurrection and the way that, through human engagement 
and creative vision, Kira and Rama will live again. On opening night the crates dripped blood, 
referencing the original cracked crates and subsequent oozing of body fluid from the calves. 
 
 
27  The hatched butterflies were released from the gallery after emerging from the chrysalis. 
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Positioned at the rear of the crates, the original Building Block was reconfigured to include a 
taxidermy raven.  The raven, which appeared to watch over the crates, was included as these 
birds have strong mythological connections, regarded alternatively as messengers of god and 
harbingers of evil, and are associated with both life and death (Knode, 2003).   In ancient and 
contemporary culture, the raven has also been regarded as a bird of transition – a guide between 
the world of the living and the dead (Starovecká, 2010). In the context of this show, the raven 
guides the spirits of Kira and Rama back and forth between the land of the living and the land 
of the dead, through the imagination of the viewer. 
 
A short video work was also included that provided a visual narrative of the cell isolation and 
preservation process.  This element aimed to provide a more readily accessible entry point for 
viewers to engage with the story of the calves. 
 
 
 
Through the incorporation of elements of wonder (miniature landscapes and flying chairs, live 
butterflies) and horror (blood, skin, preserved hearts), the works aimed to provoke a mix of 
emotions that mirrored my own emotional state when isolating the cells – the horror of seeing 
Fig. 70: A Meditation for Kira and Rama (2010). Installation 
view. 
Fig. 71: Raven detail from A Meditation 
for Kira and Rama (2010).  
 
Fig. 72: Installation view of A 
Meditation for Kira and Rama 
(2010) with screen in background. 
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the small delicate bodies of the calves cut and disfigured, and the wonder of ‘seeing inside’ and 
being able to isolate living cells from a body that had been dead for over a day.  The aim was to 
provide an imaginative encounter that not only connected biotechnologies to actual bodies, 
blood and organs, and revealed some of the uncomfortable realities of these technologies, but 
also expressed the wonder of life and the flows between benefit and harm.  In many ways, the 
work was also an attempt to ‘make strange’ and challenge common perceptions of 
biotechnologies as sterile and rational.  My desire was to provide an encounter that did not quite 
sit comfortably. 
 
4.6 The Absence of Alice and the Bone Gardens 
 
In 2012, The Immortalisation of Kira and Rama was taken further through the display of Kira’s living 
cells in a working bioreactor prototype. The bioreactor was a simplified version developed in 
consultation with Leo Leung and Tristan Kroll from the Institute of Health and Biomedical 
Innovation and Michael Riddle from the Visual Arts Department.  The design was based on 
original designs drafted in collaboration with SARG (SymbioticA Research Group) and 
engineering students at UWA.  
 
 The bioreactor was initially based on Egyptian imagery in order to make a visual link to notions 
of the afterlife and the desire for immortality. 
 
Fig. 73: Progression of original bioreactor designs. 
 
The final design was more contemporary than the original, but still included a central pyramid 
at the top of the structure, which included the heating element.  Since the bodies of the calves 
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had to be discarded, the central chamber was used to display the living cells, rather than the 
preserved bodies, of the calves. 
 
 
Fig. 74:  Completed bioreactor (2011) 
 
For the exhibition, Kira’s cells were thawed at IHBI and seeded into a delicate, red and white 
beaded silkworm cocoon, referencing the death and transformation of Kira from calf to 
independent cells. The raven was included once again, as a spirit guide to help Kira transition 
from the land of the dead to the land of the living. 
 
 
Fig 75 & 76:  Bioreactor detail showing beaded silkworm cocoon with living cells. 
Photography by Dan Cole. 
 
The bioreactor maintained the cells for the duration of the exhibition by providing a suitable 
environment and nutrients via drip suspension.  A video embedded within the bioreactor 
structure provided an overview of the project through a combination of text and image. 
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Fig 77: Towards the Immortalisation of Kira and Rama (2011). 
Installation view. Photography by Dan Cole. 
 
The bioreactor was exhibited in conjunction with a series of relics from the calves, including 
their hearts, hide, brain and skin tissue, teeth, slides and wax-embedded resin sections of various 
organs.  These elements aimed to provide a link to the bodies of the calves and ‘proof’ of their 
existence. 
 
Fig 78: Towards the Immortalisation of Kira and Rama (2011). 
Installation detail of relic cabinet. 
 
The dioramas from the previous exhibition at Metro Arts were also included.  Kira’s diorama 
had, however, been updated to include roses and additional greenery within the once-frozen 
looking landscape, indicating that her cells had been revived.   
 
Fig. 79: Towards the Immortalisation of Kira and Rama (2011). 
Kira diorama detail. Photo: Dan Cole. 
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On the opening night of the exhibition, the rump from the mother cows, which had been 
minced by the butcher on my request, were used to produce miniature meat pies.  These pies 
were offered to the audience members. (All the pies were consumed at the opening). 
 
Towards the Immortalisation of Kira and Rama was exhibited in conjunction with a series of other 
works that explored the relationship between humans and animals in the context of 
biotechnologies.  These works included new works, as well as a re-working and/or re-
contextualisation of earlier work. For example, A Shrine for Algernon Instance #2 formed part of 
a trio of ‘Algeron’ shrines.  These shrines functioned as interconnected works that commented 
on the use of animals and the flows between life and death, benefit and harm. These works also 
had links to the development of Towards the Immortalisation of Kira and Rama, as one of the shrines 
included the mummified body of Algernon, preserved using the mummification protocol I had 
initially devised to preserve and display the bodies of Kira and Rama within the bioreactor. 
Furthermore, the work Skins and Bones to Hold our Living Nonsense Together was re-worked as an 
installation and sound work.  Re-titled The Influence of Aesthetics on Ethics Demonstrated in a Spider 
Eating a Butterfly, the work included a terrarium containing living butterfly chrysalises (Jezebel 
Nymph, Mynes geoffroyi guerini) and common garden spiders (St Andrew’s Cross Spider, Argiope 
Keyserlingi and Little Striped Wolf Spider, Venatrix furcillata).   When the butterflies hatched, the 
spiders caught and ate them.  The work also included a leg structure, cast from the body of an 
11-year old girl, as well as the original diorama used in the previous instance of the work. These 
elements connected the work back into the fold of previous exhibitions in which Alice was the 
central figure.  The sound element was an unnerving echoing sound of bodies moving, which 
provided an uneasy audio backdrop when viewing the work. 
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Fig. 80: The Influence of Aesthetics on Ethics 
Demonstrated in a Spider Eating a Butterfly 
(2011). Installation detail. 
 
The exhibition also included some completely new works developed specifically for the show 
to explore human and animal relationships.  A Turtle Fondly in Imaginary Worlds and the Desire for 
Certainty and Control, for example, consisted of an antique taxidermy turtle with a glass vessel on 
its back containing a living bonsai tree.  The work referenced the mytheme of the ‘World 
Turtle’28, commenting on the way in which humans invent different narratives – from ancient 
mythologies to contemporary scientific discourses – to explain the world.  The bonsai tree 
represented the earth, but was also used as symbol of the human desire to control, contain, and 
shape the world to suit particular desires.  
 
 
Fig. 81: A Turtle Fondly in Imaginary Worlds and the Desire for 
Certainty and Control (2011). Installation detail. 
 
Life and Death Vessels: A Collection of Curiosities continued this line of investigation, and consisted 
of a variety of artefacts and glass vessels incorporating living and preserved plant and animal 
specimens. The installation explored the complex relationships between humans and other 
28 The ‘World Turtle’ is a common myth in which the earth exists on the back of a giant sea turtle. 
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organisms, commenting further on human curiosity and the drive to understand, contain and 
classify different organisms and the world around us, particularly through scientific 
investigation.   
Fig. 82: Life and Death Vessels: A Collection of Curiosities 
(2011). Installation detail. 
 
To illustrate this search for knowledge and control, many of the vessels were engraved with 
found poems created from a variety of philosophical and scientific texts.  For example, a glass 
vessel containing a hybrid bird was inscribed with a text isolated from William Paulson’s text 
Literature, Complexity, Interdisciplinary (Paulson, 1991),which commented on the inadequacy of 
thinking only in binary or reductionist terms: 
 
Sibylline apology. 
Paradoxes turned by thought to rhetorical flowers in a linear chain of reasoning.  
Cartesian certitudes and the reduction of the complex to the simple. 
Put an end to claims of objectivity. 
Seek noise and the harmonies of art. 
 
 
Other works, including HEK 293T: The Transformation of Johni or Oliver, commented on the 
creation of new species that transgress the borders of traditional taxonomy. This work was 
researched and developed during my residency at SymbioticA and consisted of a video installation 
commenting on the transformation of Human Embryonic Kidney (HEK) cells using green and 
red fluorescent proteins derived from jellyfish and coral.  The work included 3D sculpture, 
tissue culture flasks containing fixed transformed HEK29 cells, and a corresponding video 
animation.  Conceptually, the work engaged with the uncanny nature of cell and tissue culture, 
and commented on the development of new bio-engineered organisms incorporating genetic 
material from viruses and other organisms such as marine animals. 
29  HEK or HEK293 cells are a cell line developed from the kidney cells of an aborted fetus. The cells were altered through the introduction of 
viral DNA (adenovirus type 5) to enable them to replicate indefinitely. 293T cells are a further variant of the original cell line. This strain was 
altered with the SV40 Large T-antigen to make them easier to transfect (to introduce new genetic material). 
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Fig. 83: HEK 293T: The Transformation of Johni or Oliver (2011). 
Installation view. 
 
Following the exhibition, Kira’s remaining cells were frozen again.  At present, Kira and Rama’s 
cells remain in stasis, frozen in liquid nitrogen, awaiting their revival and immortalisation.  The 
transformation of their cells to create an immortal cell line will require further ethical clearance 
– an element that was beyond the time restrictions of this PhD. 
 
5. Reflecting on The Absence of Alice 
 
5.1 Transformation 
 
Overall, the diverse works produced as part of The Absence of Alice aimed to forge links between 
contemporary theory and philosophy, biology, personal experience, scientific observation and 
creative practice, in order to illustrate that the world and our experiences exist in a complex flow 
of interconnection and transformation. As such, rather than remaining static, The Absence of Alice 
was conceptualised as a process work, in which further creations were continually produced in 
response to new experiences, experiments and information.  In addition, each time the works 
were exhibited, the installation involved a re-working or manipulation of the original works, to 
create new connections through re-combination and extension, thus reinforcing notions of 
transformation and evolution –central concepts in this body of work. 
 
5.2 Storytelling 
 
Storytelling was also a significant component in the development of creative works. Indeed, the 
works functioned as a series of interconnected narratives that connected to my experiences and 
116 
 
CHAPTER THREE: The Absence of Alice and her Lines of Flight: Mapping the Development of the PhD Project 
5. Reflecting on The Absence of Alice 
 
observations in the laboratory, the products and methods used in biotechnologies, myths, and 
the folding of past, present and future. In The Absence of Alice and the Elasticity of the Almost, for 
example, the works commented on the isolation of Kira and Rama’s cells, the disposal of their 
bodies, their then-current frozen state, as well as the future in which they would be re-animated 
and transformed into immortal cell lines.  They also drew on mythologies through the 
incorporation of the Raven as spirit guide, all while residing in a fictional wonderland of 
miniature landscapes and flying chairs.  To make these connections more apparent, the 
exhibition also included a textual description of the works and the experiences that formed their 
foundation. 
 
While it certainly could be argued that all creative works are essentially texts that connect to 
personal and larger cultural narratives, my work has deliberately applied storytelling strategies.  
This was largely inspired by my original training in creative writing and my previous hypermedia 
projects in which narrative fragments were connected through a variety of visual strategies.  The 
recognition of the potential value of applying storytelling devices to the production of works 
was also directed by the recognition of the power of narrative to cross disciplinary borders and 
provide a space in which contrasting ideas can mix and meld.  Storytelling is a practice that is 
common to all humans and can thus be seen as a ‘common space’ for the sharing of information 
and the transformation of perspectives.  As Patrick Lewis points out:  
 
Story is central to human understanding [...] When I recollect my experiences and 
share them through stories, I am eliciting my own potential for making meaning. 
[...]It is through genuine repetition, storytelling, that humans narrate ways of 
knowing and being. [...] We take in stories, our own and others and tell them back 
to our self and to others in a recursive process that augments our understanding 
(2011, pp. 505-506). 
 
The visual and textual narratives communicated through the exhibition of artworks are, 
however, not the only ways in which I seek to communicate.  This is discussed in more detail 
in the next section.  Beyond using storytelling as a practical strategy for engagement and 
communication, the use and incorporation of multiple narratives and perspectives also points 
to the realisation that all texts, regardless of discipline – science, philosophy, art – involve the 
practice of storytelling as a means of rendering the world and its complexities more accessible. 
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5.3 Multiplicity 
 
In addition to the development of the creative works, The Absence of Alice also encompassed a 
range of other texts, including peer-reviewed papers that reflect on practice-led research and 
rhizome methodologies (Cohen & Kratz, 2009), bioart ethics (Kratz, 2010) and ArtScience 
practice (Kratz, 2012).  The project has also spanned the development of workshops for 
postgraduate and high school students, which aimed to provide an embodied encounter with 
contemporary biotechnologies and techniques.  These workshops moved across, and between, 
the disciplines of art and science and enabled participants to engage with contemporary scientific 
techniques including DNA isolation, cell culture and genetic engineering.  One workshop 
developed for high school students involved the isolation of DNA from fruit for preservation 
and inclusion as part of a pendant.  The workshop introduced the students to the basic scientific 
process of DNA isolation and included an introduction to key terms (gene, DNA etc.), as well 
as an overview of the shifts in contemporary thinking surrounding DNA, including genetic 
determinism and epigenetics.   Accompanying this scientific overview, the workshop also 
included discussion of a range of related artists and projects including Eduardo Kac’sGFP  
Bunny, a genetically modified rabbit (discussed further in Chapter Four) and Andre Brodyk’s 
transformed bacterial drawings, through to the ‘semi-living’ artworks of TC&A and my own 
practice.  Conceptual and material strategies of using DNA in a creative context were also 
discussed.  
 
Consequently, the workshop operated on the principle of multiplicity, and aimed to provide a 
series of information and insights across both disciplines. Being able to engage, hands-on, in 
the process of DNA isolation using common household materials, also helped demystify DNA 
for the students, and enabled them to recognise that scientific protocols are not beyond the 
realm of creative practitioners, and can indeed become part their creative repertoire. The 
workshop was presented as part of the Designing Futures initiative that focused on links between 
design, visual arts, philosophy, science and technology, with an emphasis on creative skills 
development and divergent thinking. As such, the workshop aimed to encourage thought across 
a range of contexts and operated simultaneously as science communication, storytelling and a 
creative, conceptual and experiential encounter.  
 
Workshops I delivered to postgraduate students were able to move into more uncomfortable 
realms that dealt with the ethical issues involved in working with animals across art and science. 
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In this context, the hands-on and embodied nature of the workshops aimed to illustrate the 
complexity of experiential engagement within this cross-disciplinary field.  For example, in a 
workshop for postgraduate students from the University of Applied Arts in Vienna, held at The 
Vienna Institute of Molecular Biosciences, participants were asked to decide whether they 
should cull a mouse from the laboratory for anatomical study and to harvest fresh organs for 
cell isolation.  The dissection would have provided anatomical insight for many of the students, 
who were largely unfamiliar with biology, and the use of fresh organs would have significantly 
increased the chances of isolating viable cells.  However, while the mouse was due to be 
sacrificed, the culling would cut the mouse’s lifespan down by a few hours.  Making the decision 
provoked heated debate: How much is an hour of a mouse’s life worth?  Is the premature killing 
of an animal justifiable to satisfy human curiosity and increase our chances of the success in an 
experiment? Since it is going to die anyway, doesn’t its further use in fact make its sacrifice more 
worthwhile?   
 
While three students were against the culling of the mouse, the latter argument represented the 
overwhelming consensus of the majority of the group.  The mouse was, therefore, collected and 
sacrificed by one of the research fellows at the institute. He performed the dissection, describing 
each organ and some of its basic functions.  Two of the three students who were against the 
killing of the mouse, despite their initial objections, still watched the process intently, and 
received small portions of the organs for cell isolation.  The experience provoked further 
discussion and raised numerous issues related to the boundaries between right and wrong: If 
you are against the use of animals, is it okay still to benefit from practices or materials that use 
animals or animal derived products?  Is it acceptable to use animals provided they do not suffer?  
Is it okay to kill an animal for scientific benefit?  What about for art?  If scientific use is 
acceptable, but artistic use is not, why?  What does this say about perceived differences in value 
between science and the arts?  How do you feel after making the decision?  Have you altered 
your perspective? Are there any regrets? What is the difference between sacrificing an animal 
for consumption versus killing for scientific investigation?  By taking part in the decision, each 
participant was able to express their particular perspective, on which the decision was based.  In 
this way, participating hands-on in ethical choices related to biotechnologies and everyday 
practices of consumption helped students experience and understand the ambiguities and 
complexities of biotech practices.  (Ethical issues within bioart are discussed in further detail in 
Chapter Four). 
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The Absence of Alice is therefore, more than a series of exhibitions.  It forms part of a web of 
interrelated narrative components and physical elements that developed from laboratory 
experience, scientific skills development and the issues that the practice raised. These elements 
have their own momentum and help multiply potentials and connections.  The creative practice 
can, therefore, be seen to operate as part of a larger discursive and experiential network in which 
the individual object is no longer of central significance. 
 
5.4 Creative Practice as Evolution: Towards Affordance 
 
Along with operating as a process – as a multiplicity of elements and events rather than as a 
series of objects – The Absence of Alice also revealed for me the way in which creative practice 
follows an evolutionary trajectory of becoming.  Our bodies, as discussed in previous sections, 
contain inscribed within them, the history of our past ancestors, their actions and encounters.  
The collected information is stored, activated by environmental triggers that direct their 
expression.  Creative practice, linked to our bodies, cannot be anything but rhizome.  It operates 
in a similar interconnected, complex and evolutionary way.  The experiences, experiments and 
encounters that we accumulate are stored within us in the form of neural pathways, chemical 
signatures, memory and tacit knowledge.  We often encounter environmental triggers that force 
us to adapt, drawing on the information stores within our bodies.  We are a series of folds. Past 
and present intertwine and flow towards a future that is open, but nonetheless, shaped by all 
things that came before.   
 
This line of thinking returns me to the notion of potential and the way in which we are 
surrounded by affordances that direct our capabilities. While James J. Gibson used this idea in 
the context of perception to describe the action possibilities that an organism recognises in the 
environment, the concept of affordance can be re-contextualised in the realm of creative 
practice as an explorative idea to encourage divergent thinking and recognise affordances that 
extend into conceptual terrains.  The addition of skills and experiences enables us to recognise 
new affordances and find new ways to act and make connections.  Thinking affordance, not in 
Gibsonian terms, but in terms of creative potential or as machinic assemblage, enables the 
practitioner to revel in a continual state of possibility.  Nothing is off limits.  Nothing is fixed.  
Thinking in terms of action potentials enables a state of being in which there is never a ‘dry 
spell’.   
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5.5 Thinking Differently:  The Value of ArtScience Practice   
 
In the context of scientific research, which still largely relies on quantitative methods and is 
concerned with factual empirical data, the value of creative practice lies in its capacity to 
highlight alternative ways of producing knowledge. “Rational discourse”, as Sian Ede points out 
in the introduction to an anthology on contemporary art and science, “is not the only way we 
make sense of the world” (Ede 2000: 20).  Indeed, within my own practice, I am particularly 
concerned with highlighting the emergent nature of knowledge, and that understanding and 
insight are often not the result of a logical progression of ideas, but are based on the integration 
of information from diverse sources, as well as intuitive decisions, and emerge over time in 
response to experience and active engagement with the world.  These elements – intuition, lived 
experience, and emergence – are also a fundamental part of the scientific process, yet are rarely 
formally documented.  As such, ArtScience practice enables these important aspects of scientific 
research, and indeed all creative, processes to be acknowledged and discussed.  Moreover, the 
combination of art and science enables the personal and subjective to enter into scientific 
discourse, making room for multiplicity in an area dominated by a search for ‘objective truth’, 
helping to reveal the way in which knowledge is always situated, provisional, and intimately 
connected to personal, social, and cultural values.  ArtScience projects often stress human 
impact and connections.  This not only includes personal and emotional responses to scientific 
research and discoveries, but also a recognition that many of the materials used, despite their 
distanced classifications (e.g. Saos-2, SF9, HEK), stem from real animals and humans, and thus 
require care and ethical consideration. In this context, numerous ArtScience practitioners use 
their work as a means to promote dialogue and generate critical awareness of current and 
emerging medical technologies. For example, as discussed in Part One, through the public display 
of living tissue engineered sculptures, TC&A draw attention to the ethical implications of 
proposed medical technologies such as xenotransplantation (Catts and Zurr 2002b), as well as 
the laboratory production and manipulation of semi-living objects (Catts and Zurr 2002a, 2007).   
 
Although an ethical exploration was not the initial objective of my practice, the deliberate 
reference to the Saos-2 cells original donor, Alice, and later works which explore the use of 
animal materials such as fetal calf serum in cell and tissue culture, inevitably evoke ethical 
deliberation.  I am strongly motivated to promote public dialogue, and enable a diverse audience 
to gain insight into current scientific research.  Consequently, each exhibition includes detailed 
descriptions that provide insight into the scientific inspiration and conceptual focus of each 
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work.  However, this information is not presented as a report, but aims to instil a sense of 
wonder at biological complexity and the joy of discovery, provoking reflection on the 
complexities of contemporary biotechnologies and promoting ambiguity rather than certainty.  
 
5.6 Towards Equal Transformative Flows 
 
As outlined previously, the combination of art and science not only enables collaborating artists 
and scientists to share different approaches and perspectives; it also has the potential to yield 
outcomes that are useful for both disciplines.   However, the flows between the two disciplines 
still remain somewhat separate and unequal.  In my experience in ArtScience ‘collaborations’, 
the artist often dominates, directing the creative inquiry and participating actively in the scientific 
research process, while their scientific collaborator often remains relegated to a position of a 
scientific advisor, with minor input and engagement in the creative process and resulting 
artworks.  Furthermore, the resulting creative works usually rely on established protocols and 
methods and do not provide much useful information in the context of scientific research. The 
collaborative ArtScience project Silent Barrage, developed by Philip Gamblen, Guy Ben-Ary, 
Peter Gee, Dr. Nathan Scott & Brett Murray in collaboration with the Dr. Steve Potter Lab at 
the Georgia Institute of Technology is a notable exception. The work consists of an architectural 
robotic bio-installation in which cameras map the movement and position of viewers.  This 
information is processed and transmitted to electrodes that stimulate neurons grown over a 
multi-electrode array in Georgia, Atlanta.  The stimulation causes the neurons to respond, 
activating robotic drawing arms. This movement, in turn, prompts the audience to respond and 
reposition themselves within the space, creating a basic feedback loop between the cells and 
audience members (Gamblen et al., 2011; Zeller-Townson et al., 2011). 
 
On an artistic level, Silent Barrage enables gallery patrons to engage in a physical and responsive 
dialogue with the cultured cells and encourages the viewer to reflect on the role of neurons in 
learning and behaviour. Through the production of a ‘partial life entity’, the project also raises 
questions regarding what can be considered “living” and “nonliving” and whether “life is 
absolute” or “there are some levels that can fit in between” (Zeller-Townson et al. 2011, p. 407).  
From a science perspective, the project has enabled researchers from the Steve Potter lab to 
extend their original research, which investigated neural response in virtual bodies (DeMarse, 
Wagenaar, Blau, & Potter, 2001)to a large-scale robotic system.  In this context, Silent Barrage is 
used to investigate the impact of environmental feedback on cellular response, as well as how 
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neural stimulation could be used to subdue neuronal bursts in the treatment of epilepsy 
(Gamblen et al. 2011). 
 
While it was the intension of Silent Barrage to facilitate dialogue and produce benefits for both 
disciplines, it is also possible for unexpected outcomes to emerge from the fusion of art and 
science. As part of the Bioalloy project, for example, Gary Cass and Donna Franklin developed 
garments from biofilm created from the bacterial fermentation of wine.  While the project was 
originally devised to investigate potential “forms of futuristic dress-making and textile 
technologies”(Cass & Franklin, 2005), use of the microbial cellulose is currently being explored 
in the context of burn dressings,  wound healing, and as scaffolds for cell and tissue culture 
(Lum, 2012). 
 
Despite the recent increase in ArtScience partnerships, in Australia projects like Silent Barrage or 
even the Bioalloy project, remain rare.  Indeed, my initial creative partnership at IHBI did not 
follow Silent Barrage’s mutualistic example, or even have unexpected outcomes of value for my 
scientific colleagues.  The creative works developed for The Absence of Alice, for instance, were 
created with little conceptual input from my scientific partners, and no scientifically valuable 
outcomes for IHBI emerged from my investigations.   With this in mind, the most recent project 
developed with the IHBI TRR team aimed to facilitate greater collaborative input from IHBI 
researchers and cell donors, as well as produce outcomes that would be somewhat beneficial 
for both art and science.  This project is discussed in the next chapter, along with a more in 
depth overview of the ethical implications of working with living organisms and the value of 
ArtScience in the context of ethical exploration. 
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BODIES IN 
BIOART: 
Ethics in 
Contemporary 
ArtScience  CHAPTER FOUR 
This chapter examines the ethical implications of 
contemporary biological arts practices.   
 
Initial discussion provides an overview of frequently 
articulated ethical issues in bioart and ArtScience projects 
with examples of contemporary practitioners and ethical 
quandaries across the arts and sciences.  Following this 
overview, I outline the personal dimensions of ethics 
through my engagement with cell and tissue culture.  The 
chapter concludes with an overview of the Human Skin 
Equivalent/Experience project, which aimed to explore 
bioart ethics and logistics in greater depth. 
[EXPERIENTIAL ETHICS] 
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CHAPTER FOUR 
BODIES IN BIOART: Ethics in Contemporary 
ArtScience 
[EXPERIENTIAL ETHICS] 
 
 
Ethics is knowing the difference between what you have a right to do and what is right to do. 
 
Supreme Court Justice Potter Stewart  
as quoted by Norman Augustine(2002)  
 
1. Introduction 
 
Almost a decade after Eduardo Kac’s transgenic artwork GFP (Green Fluorescent 
Protein) Bunny – a project that involved the genetic manipulation of an albino rabbit’s 
DNA to include a glowing jellyfish gene – incited controversy regarding the use and 
manipulation of living organisms for art production, the subject of ethics remains one of 
the most discussed and contentious issues in the field of ArtScience, particularly for 
practitioners working directly with biomaterials and organisms.  While many practitioners 
working with living systems, including Eduardo Kac and TC&A, actively address ethical 
issues in their work, it is a topic that is also unavoidable for artists whose motivations are 
largely aesthetic or conceptual. The use of living organisms as creative tools demands 
ethical consideration because, on a practical level, ethical concerns and clearance affect 
the possibilities of practice and acceptance of works for public exhibition.   
 
Following the structure of the preceding chapter, Chapter Four consists of two parts. The 
first section provides an overview of some of the most frequently articulated ethical issues 
and criticisms facing practitioners working with organisms and contemporary 
biotechnologies.  The second section centres on my own experience as an artist working 
with cells and tissue culture and the ethical issues that have affected my practice, as well 
as the way in which working with living organisms has transformed my position regarding 
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what is personally acceptable and unacceptable.  In this context the bulk of the discussion 
centres on my final project, The Human Skin Equivalent/Experience Project, and the logistical 
and ethical implications of working with donor tissues in the context of contemporary 
arts practice. 
 
Overall, this chapter does not attempt to resolve issues, but rather aims to highlight that 
ethics is a complicated and continually evolving area with no umbrella solution, as moral 
and ethical boundaries are continually shifting in response to new technologies, as well as 
shifts in cultural, social and personal values. 
 
2. A Brief History of Bioart 
 
Biological art, or bioart, is still an emerging discipline.  The term is most frequently used 
to describe art practices involving living organisms, biological processes and technologies 
used in biotechnology research. However, as Natasha Vita-More (2007), Amalia Kallergi 
(2008), Jennifer Willet (2006) and Jens Hauser (2005)have pointed out, the ‘proper’ 
definition of bioart remains much debated. Indeed, the term is used sometimes narrowly, 
to refer to ArtScience projects using living organisms and biotechnologies, or more 
generously to include body art/performance, artificial life and artificial intelligence 
technologies, bioinformatics and the use of scientific imagery and methods.  While I 
personally believe definitions of what bioart can constitute should remain open, in this 
chapter I have limited my discussion to artists working directly with living systems and 
biotechnologies, as this area of bioart is generally perceived to be the most ethically 
challenging, and is closely aligned with my own ArtScience practice, which often integrates 
living ‘art materials’ and uses biotechnologies usually employed for medical and clinical 
research. 
 
Early examples of bioart involving living organisms, as Fances Stracey (2009) asserts, can 
be traced back to the 1930s when Alexander Flemming, the scientist responsible for the 
discovery of penicillin, created a series of bacterial drawings. Also in the 1930s, 
photographer Edward Steichen exhibited a variety of hybrid Delphinium flowers at the 
Museum of Modern Art in New York, which were the result of selective breeding and 
genetic mutations induced through chemical exposure.  Since bioarts practice generally 
involves cross-disciplinary collaboration/scholarship and often has a strong conceptual 
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focus, it also has its roots in the Fluxus movement and conceptual art of the 1960s and 
70s, which saw “the acceptance of non-object-bound processes”  in the art world (Hauser, 
2006, p. 1)30. However, bioart only emerged as a recognised artistic genre in the 1980s and 
90s through the work of pioneers such as Eduardo Kac and Joe Davis.  While Kac’s foray 
into the realm of bioart arguably began in 1997 with the production of his ‘biobot' artwork 
A-Positive, in which oxygen from the artist’s blood was used to sustain a flame (Kac, 2005), 
Joe Davis has been credited as the first artist to intervene in organisms on a genetic level 
using contemporary biotechnology methods.  Davis’ project Microvenus, for example, first 
produced in 1988 in collaboration with molecular geneticist Dana Boyd at Jon Beckwith’s 
laboratory at Harvard Medical School, involved the genetic coding of an image into the 
DNA of E.Coli bacteria (Davis, 1996).  In the installation Genesis, discussed in Chapter 
Three, Kac used similar methods to encode a message into the DNA of bacteria that had 
also been altered to include fluorescent proteins (Kac, 2005).  However, these projects, as 
Ellen Levy (2006) points out, largely escaped public notice due to their exhibition at non-
mainstream events such as Ars Electronica and documentation in academic journals 
including Art Journal and Leonardo. It was Kac’s GFP Bunny that first drew worldwide 
attention and introduced bioart to the broader public. 
 
2.1 GPF Bunny 
 
GFP Bunny, created by Kac in collaboration with artist Louis Bec and scientists Louis-
Marie Houdebine and Patrick Prunet at the National Institute of Agronomic Research in 
France in 2000, was originally devised to initiate public dialogue and call attention to the 
ethical implications of bioengineered life-forms. Kac created the work with the intention 
of highlighting the responsibility of the creators and put forward the viewpoint that 
transgenic animals must be viewed as “social subjects” and not “breeding experiments or 
art objects” (Kac, 2003, p. 98). To illustrate this ethics of care and responsibility, the 
transgenic bunny, affectionately named Alba by Kac and his wife and children, was 
originally intended to be integrated into the Kac household as a transgenic family pet; 
however, the institute director refused to release the animal31.  Although the project had 
30  Indeed, during the 60s and 70s artists expanded the boundaries of art practice through experimentation with a variety of materials 
including body fluids, such as Andy Warhol’s Piss Paintings, produced in 1978. Land Art, which emerged during this period, also 
introduced environmental intervention and the use of living organisms such as plants into more mainstream artistic practice (Kac, 
2007).  
 
31  While the grounds for refusing the release of Alba remain undisclosed, it has been suggested that the decision was made to avoid 
ethical debates following negative criticism from animal rights and religious organisations. More recently it has been proposed that the 
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already received media attention, the ensuing custody battle and ‘Free Alba’ campaign 
brought the project and issues surrounding genetic intervention to worldwide attention.  
In some instances, the project received positive evaluations. As Tamar Schlick comments: 
 
Kac’s fluorescent albino rabbit […] challenges us to ponder the limits of our 
technology, the influence of science on art and the ethics of biotechnology [and] 
encourage[s] the general public to become more engaged in the application of the 
biological sciences and to appreciate the complex scientific and societal implications 
of genomic research.(2005, p. 328) 
 
However, GFP Bunny also sparked heated ethical debates, particularly with regards to the 
manipulation of living organism for art. In particular, Kac’s project has been criticised by 
animal welfare organisations such as PETA (People for the Ethical Treatment of Animals) 
for using animals for selfish and personal ends, as well as religious and moral groups for 
intervening in the sanctity of nature (Pasko, 2007). The possibility of health problems 
arising from the genetic intervention was also a cause for concern.  While scientific studies 
involving animals and genetic engineering were seen as having a practical purpose – to 
improve the overall well-being of humans – Kac’s project was regarded as a needless, 
even frivolous, intervention with no useful benefit, and therefore ethically questionable. 
The GFP Bunny project was also repeatedly described as inherently contradictory.  Carol 
Gigliotti explains 
 
one cannot [...] object to treating an animal as an object of any kind, and then 
use the very techniques of objectification to create an animal for the purpose 
of continuing this objectification in the form of a new art practice.(2008, p. 32) 
 
 Some critics, such as Ben Delaney, even expressed fear over biotechnology falling into 
untrained hands: “In the final analysis, the question is how we should judge this work.  Is 
it science, or is it art?  If it’s science, do we want amateurs messing in this sandbox?” 
(Delaney, 2001). 
  
Today Kac’s project still remains one of the seminal examples in the critique of bioart 
practices, despite the fact that fluorescent proteins, isolated from a variety of marine 
invertebrates, are routinely used in laboratories to create a range of transgenic life forms 
decision may have been fueled by concerns regarding the environmental impact of released GM organisms.  However, it should be 
noted that the actual existence of Alba has also been drawn into question. 
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including micro-organisms, cells, plants and animals for the study of cellular behaviour, 
inheritance and disease. Although these fluorescent proteins were originally employed in 
a research context, their application has since been extended to include the commercial 
production of biological entertainment products. The biotechnology company Prolume, 
for example, not only supplies a variety of fluorescent proteins for scientific research, but 
also produces a series of bioluminescent toys and hobby products including glow-in-the-
dark squirt guns and crystal kits (Prolume, 2009). A number of other scientific, educational 
and toy companies, such as Bio-Rad, have released kits that enable teachers, students and 
potentially home users to extract DNA, perform a variety of laboratory tests and even 
genetically transform bacteria using green fluorescent protein (Bio-Rad, 2009). The 
manipulation of biological material and organisms is therefore only a click and pay away. 
Furthermore, in 2003, just three years after Alba sparked public controversy over the 
genetic manipulation of animals for non-research purposes, the company Yorktown 
Technologies(2009) released the first commercially available transgenic pets, Glofish, 
zebrafish genetically altered with fluorescent proteins derived from jellyfish and coral.  
This ‘product’ has also been criticised, not with regards to the aesthetic use of fluorescent 
proteins, but rather because the environmental impact of genetically altered organisms 
remains largely unknown (Knight, 2003; Nash, 2004).  While Glofish are currently the 
only the commercially available GFP pet, GFP and other proteins from marine organisms 
have been used to engineer glowing plants, flies, pigs and even cats.  It stands to reason 
that the reality of transgenic pets is perhaps closer than we think. 
 
3. Contemporary Bioart and Ethics 
 
Contemporary bioart encompasses a growing range of practices including “genetic 
engineering, cloning, hybridisation, selective breeding, transgenesis, cell and tissue culture, 
bio-robotics, bioinformatics, xenotransplants, neurophysiology, homo-graphs and self-
experimentations” (Vita-More, 2007, p. 177). The motivations and ethical positions of 
bioart practitioners are, as Oron Catts and Ionat Zurr(2003),  from The Tissue Culture and 
Art Project, point out, equally diverse.  Some artists – for instance Marc Quinn, who 
produced the genomic portrait of Sir John Sulson (British leader of Human Genome 
Project) – use their work to showcase biotechnological achievements or create works that 
celebrate a ‘posthuman’ future, while others, including Eduardo Kac and TC&A, who 
create living and semi-living artworks, seek to generate critical debate surrounding new 
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and emerging biotechnologies.  A number of bioartists such as Marta de Menezes, who 
manipulated butterfly wing patterns in an effort to complicate distinctions between the 
natural and artificial, are most interested in the aesthetic and conceptual possibilities of 
bioart, and claim more neutral territory.  
 
Regardless of the artists’ intent, the question of ethics remains an unavoidable issue within 
the field of bioart, with each public project sparking renewed debates surrounding the 
artistic use of animals and biotechnologies.   Many of these debates echo responses to 
Kac’s GFP Bunny project: Is it right to manipulate and use animals and animal material 
for human gain, especially if there are no utilitarian outcomes? Who is responsible for the 
care and disposal of created organisms? Is it ethical to create creatures that may experience 
suffering in response to genetic and biological intervention for public display? The works 
themselves generate other ethical, ideological and political considerations, including issues 
surrounding freedom of information and speech, contemporary eugenic practices and a 
critique of the politics and economic incentives that drive the biotechnology industry, as 
evident in the work of The Critical Art Ensemble (1998, 2002), as well as a questioning 
of anthropocentric Judeo-Christian values that place humans above all other animals, 
which underpins many of TC&A’s works (Catts & Zurr, 2003) – viewpoints that 
unsurprisingly engender claims of contradiction.  
 
 3.1 Ethics as Content in Contemporary Bioart 
 
As indicated above and discussed in the context of GFP Bunny, ethics is often a key focal 
point for many artists working with biotechnologies and living organisms.  The Tissue 
Culture and Art Project based at SymbioticA, at the University of Western Australia, is a world 
leader in the field of cell and tissue culture art in Australia. As TC&A, Oron Catts and 
Ionat Zurr have produced numerous projects that explore the ‘creative possibilities of 
tissue engineering’ and the ethical implications of producing of ‘semi-living art objects’ 
(2002). 
 
The TC&A project Tissue Culture and Art(ificial) Womb, for example, aimed to tease out the 
implications of and anxieties produced by biotechnological advances such as tissue 
engineering.  As part of this project the artists created semi-living Guatemalan worry dolls 
by growing skin, muscle and bone tissue cells on small doll shaped polymer scaffolds 
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(Catts & Zurr, 2000).  The dolls were given alphabetical names that touched on some of 
the artist’s concerns: 
 
Doll A = stands for the worry from Absolute truths, and of the people who think 
they hold them. 
Doll B = represents the worry of Biotechnology, and the forces that drive it. (see doll C) 
Doll C = stands for Capitalism, Corporations. 
Doll D = stands for Demagogy, and possible Destruction. 
Doll E = stands for Eugenics and the people who think that they are superior 
enough to practice it. 
Doll F = the fear of Fear itself. 
G= not a discrete doll, as Genes are present in all semi-living dolls. 
Doll H = symbolizes our fear of Hope….(Catts & Zurr, 2002, p. 368) 
 
In projects such as Art(ificial) Womb, the TC&A artists pose a series of questions that aim 
to engage the audience in the responsibilities that come with the creation of semi-living 
artefacts.  For the duration of many of their exhibitions they have daily feeding rituals, in 
which viewers can see the artists ‘feeding’ the cell sculptures. At the close of the exhibition 
staff from the gallery must also participate in the killing ritual in which the objects are 
destroyed.  The rituals of feeding and killing reinforce the understanding and 
acknowledgement of the objects as semi-living structures and “challenge people to 
examine their perception of the boundary between the living and the inanimate” (Catts & 
Zurr, 2002, p. 369)  and the implications of creating a “new class of semi-beings” for 
potential subjugation and exploitation (Catts & Zurr, 2006b). 
 
Other works such as Disembodied Cuisine and Victimless Leather explore the idea of growing 
casualty-free animal-derived products such as miniature leather jackets and steaks in the 
laboratory.  These works are consciously paradoxical, as they incorporate the promise of 
a victimless meat and leather, while still requiring the use of animal products, most notably 
FBS, in their creation. FBS is a high protein serum, derived from the blood of fetal calves.  
It is commonly used as a nutrient supplement in media used for cell and tissue culture.  
While horse serum is also used, FBS is more common, as fetal calves are a by-product 
from the meat industry and therefore, in a relatively steady supply. The miniature (approx. 
4cm) lab-steak created in Disembodied Cuisine would most likely have required the blood of 
one calf in its production. By being deliberately paradoxical, the work draws attention to 
the way in which many contemporary practices are not victimless, but rather involve a 
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distancing of our behaviours of consumption.  As such, the artists encourage the people 
who engage with their work to remain sceptical of any claims of a victimless utopia (Catts 
& Zurr, 2006b). 
 
Although completed in 2003, Disembodied Cuisine remains relevant today, as a research 
team led by Dr Mark Post at Maastricht University in the Netherlands is currently working 
on the production of lab-grown ‘hamburger’ meat.  While the project does acknowledge 
that the ‘meat’ will still require the slaughter or use of donor cows to obtain bovine stem 
cells, they only superficially comment on the use of other animal products (Connor, 2012; 
Hanlon, 2012; Kean, 2012). Consequently, this project, which emulates the earlier work 
of TC&A, reinforces the idea of victimless – or rather minimally victimising – meat, 
without critically engaging with the use of animal products such as FBS, which is currently 
essential for cell growth and is only in steady supply due to the meat industry.  By drawing 
attention to this conflict, I am certainly not suggesting that working towards the 
development of environmentally sustainable and minimal impact foods is futile.  
However, it is important to remain aware and critical of the full impact and realities of the 
manufacturing process. 
 
In addition to the creative works produced by TC&A, Oron and Ionat also regularly 
produce other texts and affordances to further engagement with the conceptual ideas 
explored through their practice.  Most notably, they helped establish the dedicated 
ArtScience laboratory SymbioticA at the University of Western Australia, which enables 
practitioners from a range of disciplines (literature, philosophy, performance and visual 
art) to engage hands-on with contemporary scientific techniques.  They are also active 
publishers and presenters within their field, and regularly host workshops, conferences 
and symposia to further the ArtScience dialogue and explore the continually changing 
ethical landscape of contemporary biotechnologies.  
 
While outside the scope of this PhD, it should be acknowledged that the work of TC&A 
and other bioartists whose work examines the relationship between humans and non-
humans and the ethics of engineered or “partial life” (Catts & Zurr, 2008), forms part of 
a growing critical discourse within Philosophy, particularly in the context of New 
Materialism and Posthumanism, Animal Studies and Biopolitics that engages with non-
human others and the ethics of animal use in light of growing interspecies connections  – 
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see: Donna Haraway (1992, 2008a, 2008b), Cary Wolfe (1998, 2003a, 2003b, 2006, 2008), 
Jussi Parikka (2008, 2013), Steve Baker (1993, 2000), Richard Twine (2007, 2010) and 
Jacques Derrida (2008).  While diverse in specific focus, the work of the authors listed 
aims in particular to critically examine discourses of the non-human, re-think the 
possibilities of human/non-human relationships, and critique the perceived supremacy of 
humans over other organisms. 
 
While TC&A direct much of their focus towards the ethics of using living organisms, the 
artist Paul Vanouse focuses on the history and politics of biotechnologies, in particular 
contemporary eugenics, DNA profiling and analysis.  The interactive media installation 
The Relative Velocity Inscription Device, for example, consists of a live gel electrophoresis 
imaging ‘race’, using genetic markers for skin colour from the artist’s bi-racial family 
members.  The winner of the race, determined by the fastest completion of the assay, is 
deemed to have the ‘fittest’ genes (Vanouse, 2007). By focusing on skin colour genes and 
using a common method of DNA analysis, the work draws attention to the way in which 
markers of race and assumptions of fitness have shifted from phenotype to genotype, 
molar to molecular more importantly as critics assert, “how categorization and data 
collection methods of current genomics remain embedded in racist notions of 
difference”(Vanouse, 2008, p. 186). The artist states: 
 
DNA gel image a culturally constructed artifact (determined by the laboratory, 
often guided by a given set of standards) that is often naturalized (made to 
seem as if it existed prior to laboratory intervention).    
 
As an artist, both my critique and my tactics of resistance center on the DNA 
image and the slippery metaphors that have permeated human genetics and 
become naturalized.  My work cheekily explores this naturalization and seeks 
to shake audiences’ assumptions about race and identity by forcing the esoteric 
codes of scientific communication to “speak” in a broader cultural language. 
These works are “self-reflexive” – they engage issues in contemporary 
technoscience using technoscientific processes and materials as their medium 
(2008, p. 178). 
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Fig. 84: Paul Vanouse, Reltive Veolocity Inscription 
Device (2002). Bioart installation. Installation view. 
 
Other works, such as Latent Figure Protocol, which employs the same technology (gel 
electrophoresis) to produce visual images, including a copyright symbol, from DNA, 
illustrate the way in which DNA can be manipulated to produce a desired figure.  In this 
way, the work suggests that the commonly held view of DNA testing as infallible is 
misleading; like any technology, DNA testing is a construct that can be manipulated and 
often perpetuates existing cultural viewpoints and biases.  Vanouse’s use of DNA from 
specific organisms such as genetically modified corn to produce the image of the 
copyright symbol further draws attention to the implications of gene patents and the 
“private ownership of GMOs” (Vanouse, 2008, p. 188), issues that will become more 
pressing as technologies develop and access to copyrighted biomaterials are increasingly 
restricted.  Indeed, it is perhaps not general knowledge that, following the landmark case 
of Diamond vs. Chakrabarty in 1980 (Watson, 1982), patenting of genetically engineered 
organisms has been possible32. While a gene itself cannot be patented, isolated and 
purified genetic material (e.g. DNA or recombinant molecules) can.   The Australian 
company Genetic Technologies, for example, currently holds the patents for non-coding 
or ‘junk’ DNA – essentially 95% of all organisms’ DNA.  To conduct research on non-
coding DNA, therefore, requires a licence from the company, at an often substantial cost 
(Pemberton, 2003). Similarly, the biotech company Myriad owns the patent to the BRCA1 
and BRCA2 breast-cancer-associated genes, which are linked to most inherited ovarian 
and breast cancer types (Andrews, 2002; Vicini, 2012; Williams-Jones, 2002).  By holding 
patents to these genes, the company has the exclusive right to diagnose breast cancer or 
identify risk based on these genes, which is normally done using a process called BRAC 
Analysis.  Their patent prevents other institutes from performing testing and analysis of 
32  In 1972 Anon Chakrabarty filed a patent for a genetically engineered organism, a bacterium that was able to break down oil.  His 
patent was initially refused, but the decision was appealed. In 1980 the Supreme Court ruled in favour of Chakrabarty, making it 
possible for other bioengineers to follow suit and register patents for other engineered organisms (Robinson & Medlock, 2005; 
Yonover, 1997).   By 1988, the patent office clarified the patent act to formally include “non-naturally occurring non-human 
multicellular living organisms, including animals, to be patentable subject matter” (Robinson & Medlock, 2005, p. 13). 
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the genes, even if they are using a different method, and patients can only be tested by 
Myriad at an estimated cost of over US$3000 (Kesselheim & Mello, 2010). 
 
Alongside the growing enforcement of patents by companies such as Genetic 
Technologies and Myriad, there is a corresponding push towards patent reform on the 
grounds that gene patents restrict access to healthcare (as patients must use the services 
of specific companies such as Myriad, at an inflated cost), inhibits genetic and 
pharmaceutical research and may, if patents are rushed, even compromise scientific 
method (Andrews, 2002).  Critics of gene patenting including Lori Andrews (2002) also 
argue that knowledge about gene function should be available freely for the benefit of all 
and, further, that genes, even isolated ones, do not fit patenting requirements.  She states: 
 
The useful properties of a gene’s sequence (such as its ability to encode a 
particular protein or its ability to bind to a complementary strand of DNA for 
diagnostic purposes) are not ones that scientists have invented, but instead, are 
natural, inherent properties of the genes themselves. Moreover, in my opinion, 
gene patents do not meet the criteria of non-obviousness, because, through in 
silico analysis, the function of human genes can now be predicted on the basis 
of their homology to other genes.(Andrews, 2002, p. 803) 
 
Patent supporters such as Mark Chavez counter-argue that isolated, purified and amplified 
DNA is different to naturally occurring DNA, as it requires human ingenuity to be 
processed, and further assert that patents provide economic incentives for researchers 
and biotech companies and, therefore, advance rather than limit scientific research 
(Chavez, 2002).  Debates continue and are far from resolved.  For example, in 2009, 
Myriad Genetics was taken to court by the Association of Molecular Pathology on the 
grounds that their BRAC Analysis patent is unconstitutional.  In 2010, the court found in 
favour of the plaintiff. However, Myriad is currently appealing the decision and no verdict 
has been reached.  As these deliberations continue the fundamental question remains: 
Should we be able to patent parts of ourselves or others? For that matter, should we be 
able to patent living organisms? Indeed, can any living creature, even one intervened with 
on some level, constitute a human invention?    
 
Projects by artists such as TC&A and Paul Vanouse, which draw attention to the unseen 
victims of our consumption and explore the limits and ethical implications of new, 
emerging biotechnologies, are important because they reveal alternative perspectives and 
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bring important issues to the public for debate and scrutiny. Imaginative and playful 
engagements that not only comment upon existing technologies, but also pre-empt future 
developments, are vital to ensure we are conceptually equipped to anticipate and deal with 
new ethical challenges, as well as recognise the shortcomings of different systems and 
ways of thinking.  After all, in the space of just over a decade we have seen the 
development of a tissue cultured ear on the back of a mouse (Cao, Vacanti, Paige, Upton, 
& Vacanti, 1997), rat neurons that can fly a simulated fighter plane (Wood, 2004), a semi-
living rat-heart jellyfish (Nawroth et al., 2012), and a reanimated virus called Phoenix built 
from ‘fossil’ viral DNA found within the human genome (Dewannieux et al., 2006), as 
well as the creation of the first synthetic organism (D. G. Gibson et al., 2010).  
 
3.2 Ethics and Logistics 
 
Aside from the conceptual and ethical questions and issues, which will no doubt continue 
to confront and inspire bioarts practitioners for many years to come, engagement with 
ethics is also necessary for entirely practical reasons.  Since bioarts practice often requires 
expert scientific assistance and access to high end facilities and equipment usually only 
available within research and medical institutes, artists must adhere to a strict set of ethical 
guidelines and are required to obtain ethical clearance prior to commencing their projects 
– a process that requires the demonstration of a solid understanding of the ethical 
implications of the proposed research plan.  In cases where ethical clearance is not given, 
the applicant may need to alter their project based on recommendations of the review 
panel.  While the ethical clearance process is vital to ensuring applicants consider the 
ethical implications and risks associated with their projects, current guidelines and 
assessors are ill equipped to cope with the complexities of bioarts practice.  Guidelines 
were, after all, established with scientific studies in mind and therefore do not account for 
the marked differences in motivation, methodology and outcomes between science and 
art.  
 
In addition to ethical clearance, bioartists must also consider whether their projects will 
find a suitable exhibition space, as many public venues have reservations regarding the 
presentation of biological materials and the possibility of inciting public outrage. For 
example, TC&A were asked by the National Gallery of Victoria to assert that their project 
Extra Ear ¼ Scale – a living replica of a human ear created using cell and tissue culture – 
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developed in collaboration artist Stelarc, “does not raise ethical issues” (Catts & Zurr, 
2003, p. 15).  When the artists refused to comply with this request on the basis that their 
work aimed to “act as a tangible example of issues that need further ethical scrutiny”(Catts 
& Zurr, 2003, p. 15), the exhibition was cancelled.  While the project had received ethical 
and health and safety clearances from both the University of Western Australia and the 
National Gallery of Victoria, the work was only finally accepted for exhibition when the 
artists agreed to ‘compromise’ and construct the ear using animal and not human cells 
(Catts & Zurr, 2003). 
 
Aside from exhibition restrictions, bioarts practitioners also run the risk of governmental 
scrutiny and even serious legal action for their ‘unlicensed’ scientific activities, as seen in 
the high profile case involving Steve Kurtz, professor of art at the State University of New 
York at Buffalo and member of the bioart collective Critical Art Ensemble, who was 
indicted on suspicion of bioterrorism in 2004. The charges were laid after paramedics 
attending to the death of his wife Hope Kurtz, who had died from heart failure during 
her sleep, alerted authorities regarding suspicious materials at his home.  Invoking the 
expanded law enforcement powers of the post-September 11 Patriot Act, FBI agents 
arrived and conducted a thorough search of Kurtz’s premises, seizing his wife’s body and 
most of his possessions pending further investigation, including books, computer hard-
drives, laboratory equipment.  The artist was later charged with “alleged possession of 
biological materials with the intention of using these for the production of bio-weapons” 
(Munster, 2004, p. 1). 
 
A month later allegations were reduced to wire and mail fraud for the alleged illegal 
acquisition of bacteria for use in a planned exhibition at the Massachusetts Museum of 
Contemporary Art – a charge that carried a hefty 20 year prison sentence if convicted 
(Cash, 2004).  The allegations were made as the bacteria were acquired through his 
colleague, geneticist Robert Ferrell33, from a company that only sells its products to 
institutions and not individuals.  Following a four-year legal battle, the charges were finally 
dropped, however Kurtz is still awaiting the return of his confiscated property (Kurtz, 
2008). Although Kurtz’s case is exceptional, it does illustrate the potential dangers 
associated with practicing science or using scientific materials outside of a strictly scientific 
context and, as Joyce Lok See Fu (2005) has pointed out, may impact on creative 
33  For his involvement, Robert Ferrell was also charged with fraud.  He pleaded guilty to the charges and received the minimum 
sentence, a $500 fine and a year of ‘unsupervised release’ (Cash & Ebony, 2008, p. 216). 
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expression and even the willingness of artists to continue to take risks in the production 
of their work.  
 
While legal, logistical and conceptual ethical issues and concerns are often addressed in 
papers and other documentation surrounding bioarts practice, personal ethical and moral 
considerations are infrequently discussed in any depth.  This is an aspect I feel requires 
more attention, particularly since personal perspectives and experiences greatly influence 
conceptual development and approaches to creative practice. In my own experience, 
working as an arts practitioner within the area of cell and tissue culture has had a dramatic 
effect on my personal perspectives and reinforced the messy and experiential dimension 
of ethics.   This is discussed in the following section.
 
4. Entering the Bioart Debate: Experiential Ethics 
 
The decision, as an interdisciplinary artist whose practice centres on the transformative 
capabilities of the human body and the role of environment and experience in biological 
development and cognitive processes, to integrate cell and tissue culture into my creative 
practice did not stem from an interest in bioethics, but was motivated by a desire to engage 
with biological processes directly.  Although I was aware that there are significant ethical 
quandaries involved in the use of the technologies involved in the projects I planned, I 
felt these issues had already been successfully, and extensively, explored by other bioarts 
practitioners, including Kac and TC&A.  I was adamant that I would not enter into any 
ethical debates, or be affected by ethical considerations: a rather naive view, in retrospect, 
as it was ultimately ethics that determined my initial research direction and consequently 
my first body of work.  
 
As discussed in previous chapters, my first engagement with cell and tissue culture at 
IHBI involved the use of continuous cell lines – immortalised cells that can be propagated 
indefinitely.  While ease of culture was a consideration, I chose to use cell lines primarily 
as they do not require ethical clearance. Classed as biological products, they are available 
for purchase by research institutes from numerous biotechnology companies, most 
notably the ATCC.  The ease of availability and use of cell lines enabled me to begin 
working with human cells immediately after my basic training had been completed, 
without needing to wait for ethical clearance – a process that would have been difficult, 
138 
 
CHAPTER FOUR: Bodies in Bioart: Ethics in contemporary ArtScience  
4. Entering the Bioart Debate: Experiential Ethics 
 
as at that time I lacked the expertise to support such an application.  I had very little 
scientific experience and one of the criteria of ethical clearance is a clearly articulated, 
specific outcome, which my experiential methodology ruled out.  
 
As discussed in Chapter Three - Part Two, my first engagement with cell and tissue culture 
involved working with Saos-2 – a bone cancer cell line derived from an 11-year old girl I 
called Alice.  While I was certainly intrigued by the cells themselves, knowing their origins, 
I was always compelled to think about Alice, the young girl from whom the cells 
originated. I also thought about her family and wondered what her parents might think if 
they knew I was experimenting with their daughter’s cells; whether they would be 
comforted that a small part of her lived on, or horrified that their daughter’s killer had 
grown to such proportions. While I felt confident that they would approve of the use of 
Alice’s cells for scientific research, which could potentially help others in her situation, 
how would they feel about my work and my experiments, which were driven by curiosity 
and creative practice?  How would Alice feel? Furthermore, was the commercial 
commoditisation of her cells right? How would Alice and her family feel about that? Did 
they sign consent forms? These were all issues that I could not help but contemplate.  
However, at the same time, my consideration of these questions was complicated by 
feelings of gratitude that Alice’s cells were so readily available and had enabled me to gain 
first-hand insight into the dynamic life of the tiny creatures of which we are all composed.  
 
My general engagement with the cells was also marked by conflicts.  On one hand, I felt 
a sense of care and responsibility for Alice’s Saos-2 cells. When I was first working with 
them, I was so concerned that I might inadvertently kill them that I often talked to them. 
At times, I even told them that I loved them, stroking the plastic culture flask with my 
gloved and sterilised hands. However, while I looked after the cells and wanted them to 
remain healthy, as long as I had one healthy flask of cells, I was content to dispose of any 
excess cells almost without hesitation. Indeed, I still fluctuate between feelings of care 
and indifference. 
 
4.1. The Absence of Alice 
 
As discussed in previous chapters, my initial experiences of working with Alice’s Saos-2 
cells were translated into a series of evolving installation assemblages that commented on 
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continual cellular transformation and the uncanny nature of Alice’s cells. Works 
developed for the second installation of The Absence of Alice commented not only on these 
ideas, but also aimed to illustrate that all organisms exist as part of a biological continuum.  
Death Masks: Alice Ants, for example, consisted of seven vacuum-formed, plastic faces cast 
from an 11-year old girl; the clear forms contained living ants that had all consumed a 
mixture of Alice’s cells and sugar syrup.  
 
While the inclusion of ants was primarily conceptually driven, as outlined in Chapter Three 
- Part Two, I also chose to use ants because the use of insects does not require ethical 
clearance.  Consequently, I was able to ‘harvest’ and even kill ants without fear of 
institutional sanction – a rather strange position given that simply talking to people in a 
research context requires ethical clearance. Indeed, having an 11-year old girl provide a 
facial impression for the mask component of the project involved a lengthy ethical 
clearance and risk assessment process. Disrupting and even killing an entire insect 
community, however, required no ethical justification. 
  
Since creating the Alice ant death masks, my position regarding the use of insects has 
changed dramatically.  After spending time observing their complex behaviours and 
interactions, I am loath to include ants or any other living insects in any future exhibitions, 
without ensuring that they are well cared for and have a more suitable and diverse 
environment. While in early works I killed insects to use as materials I would never 
deliberately kill insects again, simply to include them as creative material. In the 
construction of the work Ant and Bug Bone Balls, for example, I gassed 30 ants – something 
that still inspires pangs of guilt.  As a result, for later works such as Untitled Insects, I chose 
to use only recycled taxidermy and naturally deceased insects.   My unwillingness to kill 
insects for my work, even ants, is a position that I understand is fraught with 
contradiction, since I have no doubt killed ants and other insects in everyday interactions, 
and if an ant bites me, I am still quite likely to ‘smoosh’ it. However, working closely with 
insects has made me much more conscious of my insect neighbours, and I now tend to 
avoid killing insects in my practice and everyday engagements – something a number of 
spiders are no doubt grateful for in their new ‘outside’ home. 
 
When participating in the group show Creatures of the Future Garden in 2012, curated by 
Donna Franklin at the Spectrum Project Space at Edith Cowen University, an exhibition 
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which aimed to provide a platform to engage with “the ethics and politics of manipulating 
life” (Franklin, 2012, p. 3),  I found my discomfort regarding the use of ants and other 
insects as raw materials for creative production reiterated by fellow artist Kirsten Hudson.  
She had just completed an artwork for the exhibition in which sugar ants were placed into 
a “gelatinous ant farm system” (Hudson, 2012, p. 35).  After observing the ants over 
numerous weeks as part the development of the project, she started to become aware of 
the complex social behaviours of the ants.  This experiential recognition encouraged 
Hudson to question her engagement with and perception of ants as conceptual materials, 
rather than creatures with needs and biological drives to fulfil particular behaviours, if not 
necessarily conscious desires – as I had done previously in my own work. 
 
Hudson’s project also aimed to critique “dominating systems of assimilation” and the 
“Western human desire to contain and control that which is deemed ‘other’” (Hudson, 
2012, p. 35).  The work was conceived as a collaborative ant and human project and the 
ants were originally included to “resist all efforts to pre-determine their movements”, as 
the artist anticipated that the ants would tunnel in alternative configurations to the 
supplied patterning.   After completing the project, the artist observed that the ants did 
indeed resist her efforts – not by building alternative tunnelling systems, but by not 
building any real tunnels at all: by remaining in sluggish ant huddles or simply dying.  The 
work proved to be not so much collaboration as a demonstration, through the forceful 
removal of organisms from their native habitat, of the failure of humans to collaborate 
and recognise the needs of the non-human.  Indeed, Hudson herself recognised that in 
creating the work she had been complicit in the very mechanisms of control she aimed to 
critique.  As a result, even if it ‘failed’ in terms of its initial conceptual parameters, the 
work was very successful at illustrating how difficult it is to escape from anthropocentric 
ways of being and acting in the world.  The work also suggested to me that having the 
time to engage with our human, animal and insect ‘others’ may help us better understand 
them and think of ways of fostering productive, respectful and compassionate encounters.  
 
The consideration for insects developed in my early works spilled over to include animal 
‘products’ in subsequent exhibitions. In Ode to all the Unborn and Unrealised Chicken Voices 
in my Head, a snow globe sculpture containing two baby chickens, I was adamant that the 
chickens must be stillborn or have died of natural causes and should not be or have been 
deliberately killed.  The chicks I used in the work were naturally deceased chicks collected 
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from a free-range chicken farm. However, at the same time, during trials to find a suitable 
preservative for the chicks, I, despite having been a vegetarian for twelve years, happily 
experimented with supermarket chickens–animals who had been deliberately killed, and 
would have made a hearty dinner for hungry people and animals.  As discussed in Chapter 
Three: Part Two, my interest in animals and animal products also prompted me to examine 
the ethics of everyday consumption through the development of a series of works that 
commented on the use and production of Fetal Calf Serum. 
 
Since developing The Absence of Alice, my experience with cell culture enabled me to move 
on to a more ambitious project involving the use of primary cells isolated directly from 
human participants.  
 
4.2. The Human Skin Equivalent/Experience Project 
 
4.2.1 Project Overview 
 
Titled The Human Skin Equivalent/Experience (HSE) Project, the final project produced for 
the PhD involved the development of skin jewellery – personal jewellery items 
incorporating 3D Human Skin Equivalent (HSE) models created using my skin and 
participant cells.  The use of donor cells required ethical clearance, a process that has 
forced me to carefully consider project aims, affecting project possibilities and 
conceptualisation.   
 
The project was originally devised in an effort to develop a project that could benefit, or 
at least complement, the research of other IHBI TRR team members.  The Absence of Alice 
for example, had little scientific value and certainly contributed nothing to the research 
objectives of my TRR colleagues, who are primarily involved in “devising and developing 
innovative and improved technologies and therapeutic approaches for the management 
of tissues degraded through trauma, normal ageing processes, wear and tear, ageing related 
disease and/or associated surgery” with a particular focus on wound healing and tissue 
repair (Queensland University of Technology, 2009). As part of this research objective, 
the TRR group is currently developing multi-component 3D Human Skin Equivalent 
(HSE) models.  These HSEs, which are being created as an alternative to animals models 
in wound healing research, are composed of a de-epidermised dermal (DED) layer of skin 
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seeded with keratinocytes (skin cells), all derived from the surgical off-cuts of consenting 
patients undergoing plastic surgery. 
 
In contrast, the HSEs I developed were composed of surgically removed sections of my 
own skin, seeded with keratinocytes isolated from the hair follicles of project participants. 
Three participants from different backgrounds were selected.  The first participant 
selected is a research scientist from the IHBI TRR skin group.  The second participant is 
a registered nurse and emerging photographer/artist and the third participant is a fashion 
designer who follows a Vegan lifestyle. Taking into consideration the personal principles 
of this participant, her HSE was grown without animal products, using the latest serum-
free culturing techniques.  
 
Fig. 85:  Image illustrating the skin jewellery creation process: harvesting the skin, plucking participant 
hair follicles and growing keratinocytes, seeding them onto the DED and finally incorporating the 
completed and fixed HSE model into a custom jewellery item. 
 
 
These participants, rather than simply being donors, had the opportunity to take an active 
role in project development and were encouraged to observe cell isolation and culture 
processes, as well as to take part in basic procedures such as changing the nutrient media 
(feeding their cells).  Participants were also asked to record their experiences and the 
emotions and issues the project provoked. Once the HSE were complete, and had been 
fixed, this information was used to create a personal jewellery item that incorporated the 
HSE and engaged with the concerns, experiences and impressions of each participant.   
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Through the creation of jewellery incorporating human skin, which is often regarded as 
an abject and somewhat disturbing, I aimed to tap into cultural and social taboos 
surrounding the body and use of body derived ‘products’, such as cells and tissues.  The 
project also follows on from my early concern about working with cell lines such as Alice’s 
Saos-2 cells whose original donor is unaware of their application.  In this instance, 
participants were able to consent to the procedure and provide critical comments and 
insights into the use of their cells.  The jewellery pieces, which become the property of 
the participant rather than artwork for gallery display, are designed to be worn, and thus 
exhibited through everyday social interactions, facilitating further discussions related to 
the body and cell and tissue culture technologies.  In addition to forming the conceptual 
basis of the project, the creation of HSEs that use hair follicle derived keratinocytes was 
designed to provide a comparison model to complement TRR research, as well as test the 
feasibility of growing HSEs in serum-free conditions. 
 
4.2.2 Ethical Considerations and Logistics 
 
Since this project involved participants, there were numerous ethical considerations that 
needed to be addressed prior to the project being accepted for development.  Approval 
was dependent on project feasibility and formal ethical approval – a process that involved 
numerous meetings with TRR partners and University ethics officers, as well as the 
compilation of a comprehensive ethics clearance document. I could not complete the 
project under existing IHBI HSE ethical approval as the cells and tissues donated by the 
plastic surgery patients was provided on the condition that it is used for TRR research 
purposes only and destroyed at the end of each project. To avoid jeopardising the existing 
relationship between IHBI and the hospital, surgical staff and patients who supply the 
tissue vital for TRR research, I also needed to find my own external participants and a 
willing surgeon.   
 
Once potential participants and a surgeon had been sourced, I had to negotiate project 
parameters with ethics officers and the surgeon before finalising the project details.  
Initially, I proposed that participants supply their own skin.  Although the participants 
were happy to comply with this request, the ethics officers and surgeon had major 
reservations regarding justifying surgical removal of human tissue for what appeared like 
a purely aesthetic purpose.  In a similar project, Biojewellery developed by designers Tobie 
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Kerridge and Nikki Stott, which involved the production of wedding rings grown from 
participant osteoblasts (bone cells) isolated from bone fragments, ethical clearance was 
granted on the condition that the cell donors already required surgery such as the 
extraction of wisdom or decayed teeth (Brassington, 2006).   
 
Since the skin removal procedure for my project, though relatively minor, had no health 
benefits and would involve potential scarring, the surgeon was also reluctant to donate 
his services.  “What if the participants change their mind, or are displeased with the level 
of scarring?  I don’t want to risk my reputation or a court case”, he asserted.  
Consequently, the project was adjusted, and I became the donor of all skin sections. This 
compromise was approved by the ethics committee – no doubt in part due to the 
precedents of self-experimentation in both contemporary art and science34. 
 
After the basic project parameters had been set, I started preparing the ethics clearance 
document.  This was a difficult task, as the ethical clearance project sections are not 
designed with creative practice in mind.  As outlined earlier, I tend to rely on an emergent 
research methodology that embraces uncertainty and allows concepts to emerge over time 
through experience and physical engagement with a variety of sources.  However, ethical 
clearance requires certainties, clear project parameters, established methodologies, 
precedents of practice, justification for any risks and above all, tangible and determined 
outcomes.  While I can certainly understand why the documents have been designed in 
this way – after all, we can’t have everyone experimenting with living creatures and 
biomaterials just to see what might happen – completing the document required a shift in 
thinking.  I was forced to carefully plan and consider all of the stages of project 
development and propose a set list of experiments and research interests relating 
specifically to an interest in personal responses to biotechnologies, despite my feeling that 
in the realisation of the project other avenues of interest were likely to present themselves. 
 
The document also required me to address issues of ownership and access to resulting 
information and materials. In this regard, I felt it was ethically imperative to ensure that 
the resulting jewellery items and journals would become the property of participants, and 
34  The history of contemporary and performance art from the 1960s onwards is rich with artists who have augmented or subjected 
their bodies to injury or trauma as part of their creative practice (see: Martha Abramovic, Mike Parr). Orlan and Stelarc have undergone 
cosmetic surgery as part of their artistic practice. Self-experimentation is also prevalent in the history of scientific research (see: John 
Burdon Sanderson Haldane, John Crandon, Albert Hofmann).  Indeed, the Australian physician Barry Marshall won a Nobel Prize in 
2005 for his assertion that Heliobacter pylori (bacteria) cause ulcers.   He proved his hypothesis by ingesting the organism himself. 
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that each participant be given access to the materials that result from their involvement, 
including images/video of their cells and histology results. I also gave them the option of 
being personally identifiable through photography or the disclosure personal details (e.g. 
name)35.  It was also important to me to actively integrate participants into the culture 
process and respect the personal values of all participants – hence the inclusion of 
expensive serum-free culturing techniques to accommodate the personal beliefs of a 
participant who objected to the use of animal-derived products. In this way, the project 
again demonstrates the strange conflicts inherent in ethics: while I felt ethically obliged to 
respect and acknowledge the different ethical positions of participants and include and 
give ownership to them, I had no qualms in initially requesting that participants provide 
their own skin, a process that would have resulted in pain and permanent scarring. 
 
Since my project was the first creative work to be produced using cell and tissue culture 
techniques at the Queensland University of Technology, the final ethical clearance 
document was sent to SymbioticA for external review by Ionat Zurr from TC&A – a 
procedure no doubt intended to determine that the proposed project not only had 
research merit, but conformed to current bioarts practices. Following review by 
SymbioticA, I finally received clearance to commence with the project. The process took 
over a year to complete. 
 
While I was initially annoyed by the task of completing a comprehensive ethics clearance 
document, after learning more about the history of cell and tissue culture and other 
medical technologies, I came to really appreciate the process and importance of 
participant or donor consent and project transparency.  Indeed, the story of HeLa – the 
first human cell line – clearly demonstrates the need for a formal ethics clearance process.  
The HeLa cell line was established in 1952 from the cervical cancer lesion of an 
impoverished African American woman, called Henrietta Lacks, without her consent. 
Less than a year after Henrietta succumbed to the disease, her cells went into large-scale 
production, and the cell-line became significant to medical technology, contributing to 
the development of the polio vaccine and contemporary cell culture and tissue 
engineering (Skloot, 2010).  While donor details were initially kept anonymous to avoid 
scandal, Henrietta Lacks was eventually revealed as the source of the then-famous cell 
line (Skloot, 2010).  Her family members, when finally informed that Henrietta was the 
35  These options were also extended to any other people involved in the project, including the surgeon, who agreed to only participate 
if his details remained anonymous.   
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source of the HeLa cell-line, were very upset, and the fact that they were not entitled to 
any share in the profits from the sale of Henrietta’s cells, in spite of their dire financial 
need, sparked outrage (Skloot, 2010).  During the landmark 1984 case of Moore vs. The 
Regents of University of California, the court had already ruled that patients had no claim 
to profits from bio-materials developed from excised and discarded tissue (Prowda, 1995). 
 
While the lack of original patient consent and the emotional distress inflicted on family 
members was shameful in itself, the use of Henrietta Lack’s cells in numerous experiments 
during the 1950s in which patients were unknowingly exposed them was also deeply 
unethical. The most infamous case involved the virologist Chester Southam, who from 
1954 onwards injected over 600 patients with HeLa and other cancer cells. Southam did 
not disclose the nature of the injections, telling patients that he was merely "testing their 
immune systems” or "testing them for cancer” (Skloot, 2010, p. 148; 150).  In 1963 his 
actions were finally questioned after three doctors from the Jewish Chronic Disease 
Hospital where Southam had formed a research alliance, who were familiar with the 
Nuremberg code36, refused to comply with his requests. Their actions sparked a national 
enquiry and prompted the National Institute of Health, a major funding body in the US, 
to establish review boards for all projects involving human research (Skloot, 2010).  While 
the Nuremberg code had devised strong recommendations for medical research, it was 
only when such cases of non-disclosure were exposed, that patient consent was taken 
more seriously in research (Skloot, 2010). 
 
Reviewing the story of HeLa and the surrounding narratives involving lack of patient 
consent or comprehension provided me with a new appreciation for the ethical clearance 
processes that currently govern all human and animal research in Australia.  While I 
initially suspected that the clearance process was in place to protect the University from 
costly legal battles, I came to recognise that the primary role of these processes is to ensure 
the risks to researchers and participants are minimised, and that all people involved in the 
study have a clear understanding of the project details and anticipated outcomes.  
Elements I found tedious, and at times infuriating, such as preparing comprehensive risk 
assessment sheets and continually revising consent forms to ensure ‘lay language’ was 
used, I now understand to be essential to ensure the safety and informed consent of all 
36  The Nuremberg code is a 10 point ethical checklist for medical research involving human subjects.  The code was devised in 1947 
following the Nuremberg trials of Nazi physicians who performed horrific experiments on human subjects in concentration camps.  
The code determined that voluntary consent should be essential, discomfort minimised and that the project should be properly planned 
with the proposed outcomes justifying any risk to participants(Elnimeiri, 2008). 
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the people involved in the study.   Completing the risk assessment also made me very 
much aware of the actualities of my requests and the real risks associated with surgical 
intervention.  
 
4.2.3 Under the Knife: From Concept to Reality 
 
The decision to donate my own skin – two 4 x 6cm sections, enough for at least six DEDs 
– was something that I initially viewed as unproblematic. The ethical clearance process 
had ensured that I was aware of all the potential risks (e.g. infection, scarring) and that all 
correct procedures had been put in place to ensure my safety (e.g. checking credentials of 
the surgeon, procurement of specific surgical equipment, etc.). The surgeon also clearly 
mapped out the process for me before he began.  I was prepared for pain following 
surgery, as well as ongoing soreness and discomfort during the healing period.  I was 
confident that I would be able to deal with any scarring and felt this would only add to 
the project, as the skin removal would remain visible for comment and discussion.  The 
reality, however, was quite different. 
 
The surgeon had carefully prepared a sterile area for the procedure and talked me through 
the process, giving me a run-down on all the different materials he was going to use.  He 
swabbed my arms with iodine and prepared the Silvers knife (small skin graft knife) for 
the grafting process.  At this point I still felt a quiet confidence and excitement that the 
surgery was finally taking place.  The second I felt the needle with the local anaesthetic 
enter my arm, my mood shifted.  It was not painful, but the reality of what I had decided 
to do finally hit home.  He had to inject the full length of my lower arm to ensure the 
procedure would be largely pain free, and with each new injection I felt a sting and the 
curious sensation of liquid pushed just beneath the surface of my skin.  It was a sickly 
feeling that was accompanied by a strong desire to run.  In my head all I could hear were 
the words: “This is bad, this is bad”, repeated over and over again.  Dread and fear filled 
me like a thick liquid.   I became tense and the muscular tension made my arms more 
sensitive and each injection more painful and terrifying.  At the same time, I did not wish 
to show my growing apprehension. I smiled up at him when he asked how I feeling.  
“Good”, I replied, “Hardly hurts at all”, but all the while my body and mind screamed: 
“This is bad, this is bad, this is bad!” 
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Following the administration of the local anaesthetic, we waited a few minutes until my 
arms were numb.  I carried on cheerful conversation, but at the same time reviewed my 
options for stopping the procedure.  It had been a long process.  I had to really convince 
both the ethics committee and the surgeon to go along with my request.   I had told all 
my colleagues and friends about the project.  Could I really just leave now?  When I was 
so close?  Could the project still work without my skin?  I knew it could.  I could change 
the parameters; make it more about cells than tissue.  Maybe grow the donor cells over a 
synthetic scaffold, or on plastic.  The options raced through my head.   
 
Eventually, my pride won out, and I sat there petrified, but determined to go through 
with it.  Once I decided to go ahead, my thoughts shifted to the wound.  Would it get 
infected?  What if I had to have my arms amputated?  Necrosis.  I remembered that word 
from an episode of House (Shore, 2004).  That is where your skin rots and there is nothing 
anyone can do.  Would that happen to me?  What if I became permanently disfigured?  
What if the grafts formed thick keloid scars?  Lesion.  Non-healing wound.  All the 
terrifying skin ailments that my TRR group aimed to manage came to mind and images 
of wounds from slides and books bubbled to the surface of my mind.   
 
The surgeon asked if I was ready.  I said yes. He placed the knife against my skin.  I could 
feel the dull pressure of the blade, but looked away.  I stared at the wall.  My heart raced.  
He started to cut.  There was no pain, but I could feel the action of the knife slicing 
though my skin. It was a strange pulling, side-to-side motion.  I had watched him perform 
the procedure on a banana at a dinner party a few weeks before.  He stopped, and I looked 
down to see a large thin section of my skin detached and resting on a film of blood and 
raw flesh.  He lifted it and cut it from my arm with a pair of sterile surgical scissors.  “What 
have I done!” I thought.  It was a horrible experience, watching a part of my body being 
cut away.  Not feeling it only made the incident more sickening.  I felt disembodied.  
Traumatised...with another arm to go. 
 
After the skin grafts had been taken, the surgeon dressed the wounds and I had to go 
directly to the laboratory to prepare the dermis and isolate cells.  I was shaking, but 
managed to complete the tasks before falling into the arms of my boyfriend, whom I had 
called after the procedure in a state of shock and mild trauma.  We had lunch together, 
and I sat at the restaurant pain free, but drained and tense and on the verge of tears.   
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The healing process was accompanied by further unanticipated emotional disturbances.  
The skin grafts did not cause any significant pain.  However, the dressings could not be 
removed for over a week and I was accompanied by the continual presence of my wound 
smell.  It had a sweetly sour odour, like sweet almonds and burnt coffee.  It was not 
necessarily bad, but very distinctive. It was a smell that tugged at my memory and 
reminded me of childhood scapes and scabs and sores. My emotional state during the first 
weeks was also very fragile.  One evening when I was caressing my boyfriend, he gently 
moved my arms from behind his neck and said: “Honey, your arms smell".  Tears welled 
in my eyes. “I have smelly arms.  I am a smelly-armed girl”, I sobbed hopelessly.  The 
placement of the skin grafts on the inner area of my forearm was also awkward.  With 
dressings and bandages on my arms, I looked like I had been self-harming.  While 
technically this was true, the thought that people viewed me as a victim was 
uncomfortable. 
 
After undergoing the skin graft procedure, I would never consider making the same 
request of a participant.  While memory of the event has since dulled, I know that it was 
an emotionally taxing experience and one that has left me permanently scarred on both 
arms.  While the scars are quite minimal, I still worry how the decision to undergo surgery 
will impact on my future health.  Before my grandmother died, her skin was paper-thin.  
The slightest bump would bring about deep red welts and all too often her delicate skin 
would lift up like wet paper.  The site where the grafts were taken reminds me of this.  
They are white and fragile: easily bruised.  Since the surgery is still fairly recent, it is likely 
that they will get better. But how will they be in 30 or 40 years’ time?  Will they ever 
recover the smooth protective coating that I have now come to value?  
 
After the surgery I prepared the skin sections as prescribed by the HSE protocols and 
invited each participant to come and donate their hair follicles, completing the culturing 
of each participant’s hair follicles in turn.  As part of this process, each participant was 
required to attend a minimum of three sessions.  During the first session, they plucked a 
minimum of 50 hair follicles (with root) and received a comprehensive overview of the 
project structure and culturing protocol.  After two to three weeks a follow up session 
was held in which the participants were invited to come into the laboratory to view and 
feed their emerging cell colonies.  During the third session, the participants were invited 
150 
 
CHAPTER FOUR: Bodies in Bioart: Ethics in contemporary ArtScience  
4. Entering the Bioart Debate: Experiential Ethics 
 
to see their stained cells and discuss their personal connections with and the potentials 
for expression of these preliminary ideas through the creation of their personalised 
jewellery piece. 
 
4.2.4 Resulting Creative Works  
 
In response to my surgical experience I created a pendant that incorporated blood scabs 
and bandages, as well as a small resin section that contained some of the wound smell 
preserved wound in carbon particles.  A small section of my dermis was also preserved 
and incorporated as part of the piece.  The jewellery piece responded primarily to the pain 
and feelings of trauma I experienced during the dermal harvest and healing process.  
However, it also linked to the fleetingness and intangibility of human experience.  
Reflecting on the experience of skin collection, I came to view experiences like smells – 
highly distinctive, yet intangible, impossible to capture perfectly and difficult to 
communicate through words alone. Like smells, memories of experiences fade, but when 
encountered anew, they resonate through the body and provide visceral connections to 
the past event.  To draw attention to these ideas, I employed a passive vapour carbon air 
to capture the scent from my wound dressing. The carbon particles containing the 
absorbed scent were then fixed in resin and incorporated as part of the jewellery piece.  
In this way the scent, like my experience, was contained within a material body – present, 
but intangible and not directly accessible. The jewellery piece also incorporates a weeping 
pearl.  Since pearls are the result of an injury to an oyster, the inclusion of this element 
references the way in which trauma such as an injury or a cut can produce unique and 
beautiful outcomes.  
 
Fig. 86:  Completed Jewellery Item: Svenja Kratz, (2012) 
Engraved handmade sterling silver ring incorporating 
bandages, carbon particles set in resin and freshwater pearl 
 
According to the participants, the resulting jewellery pieces conjured different 
connections for each of them.  For Tara, who had just completed her PhD on the effects 
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of UV exposure on HSE models, the jewellery piece functioned as a relic or memento of 
her experiences at IHBI and PhD journey.  While it incorporated images of her cells and 
a section of the stained DED, the primary visual element consisted of a tree, which she 
saw as a symbol of her own development – the way in which her PhD and experiences at 
IHBI had helped her grow and develop roots for further growth, as she continued along 
her research path. 
 
Fig. 87:  Completed Jewellery Item: Tara F., (2012) 
Engraved handmade sterling silver pendant/brooch 
incorporating photograph of participant’s cells, HSE 
model fragment and resin. 
 
For Sarah, a registered nurse and photographer, the jewellery piece connected with her 
recent photography honours project, which engaged with idea of time, ephemerality and 
change.  It also created a tension and balance between clinical and sterile laboratory and 
medical procedures and the messiness of living material and bodies.  Her honours project 
had also been deeply connected to the philosophical work of Deleuze.  Thus, her creative 
piece also incorporated notions of interconnection, flow and the concept of becoming.  
Like my own piece, her jewellery item incorporated a freeform freshwater pearl and 
diamond – symbols for the interplay between creative and destructive forces, death and 
transformation.  The final design also sought to balance clinical geometric and rough 
organic shapes, illustrating Sarah’s own movement and tension between her clinical 
nursing profession and photographic arts practice.  Sarah also received a more practical 
ring made of silver only which included an open section with cellular structures. The 
production of both a costume and practical ring, linked further to her two professions as 
artist and nurse.  
 
Fig. 88 & 89:  Completed Jewellery Item: Sarah 
O.., (2012) Left: Engraved handmade sterling 
silver, diamond and coloured freshwater pearl 
ring.  Right: Sterling silver ring. 
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Finally, for Paula, a fashion designer and artist, the experience of donating hair and seeing 
cells grow out from them sparked a fascination similar to that I experienced in my early 
work in the lab.  Consequently, her final jewellery piece commented directly on the growth 
and death of her cells, referencing the different stages of skin production.  Her piece also 
reflected her strong design orientation.  In many respects, each jewellery piece reflected 
the interest and associations of the individual participant, revealing the way in which 
experiences are deeply personal and always rooted in previous connections. 
 
 
 
In addition to the jewellery pieces created for the primary three participants, each TRR 
Skin Group member that helped during the development of the project received a 
personalised jewellery piece.  This gesture provides a means of expressing thanks and 
forms a permanent reminder of our time together and the value of creative engagement.  
The project has also inspired several TRR skin group members to request me to culture 
their own cells from hair follicles and create images and preserved cell structures for their 
own collection.   
 
5. Conclusion 
 
Bioart, like all practices that involve the use and/or manipulation of living organisms, will 
always require ethical consideration. While many ethical parameters are set by 
governmental and institutional guidelines, ethics remains a messy area in which, at an 
everyday level, questions of ‘right’ and ‘wrong’ are not always logical, but are governed 
instead by social and cultural traditions, beliefs and values, as well as personal experience.  
As such, bioart will be an area that will continue to provoke heated debate, and where 
individual practitioners and participants and viewers must continually decide for 
 
Fig. 90:  Completed Jewellery Item: Paula D.., (2012) 
Engraved handmade sterling silver earrings with 
detachable reversible drops incorporating fixed HSE 
model, epidermis, hair follicles and cells. 
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themselves where they draw the line. In the context of ethics,   ArtScience and bioart 
projects are valuable for revealing ethical ambiguities and bringing contemporary and 
potential ethical issues into a more public forum for discussion and review.  Bioart 
practices also hold the potential for creating meaningful personal connections for people 
working with biomedical technologies.  Regardless of our intent to create clear markers 
and final guidelines, with continually emerging technologies that enable us to augment 
and shape biomaterials like never before, bioart will be a field that requires continual 
engagement and reassessment as we attempt to find a balance between economic 
growth/incentive and social responsibility. 
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CHAPTER 
FIVE 
ABSTRACT 
The final chapter begins with a summary of research parameters and 
restatement of the aims of the study, which involved the exploration of the 
potentials and value of ArtScience practice. 
Following this introduction, the chapter provides an overview of the most 
significant research findings in the context of the research aim. The chapter 
concludes with a list of strategies to help maximise the potentials of 
ArtScience practice in the future, as well as a brief outline of future 
directions within my own practice. 
SUMMARY AND 
SIGNIFICANCE 
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CHAPTER FIVE 
BECOMINGS: Activating Potentials in 
ArtScience 
[SUMMARY AND SIGNIFICANCE]  
 
The field of art has become – in short – a field of possibilities, of exchange and comparative 
analysis. It has become a field for alternatives, proposals and models, and can, crucially, act as 
a cross field, an intermediary between different fields, modes of perception and thinking, as 
well as between very different positions and subjectivities." 
(Sheikh, 2009, p. 5) 
 
1. Brief Summary of Research Project and Restatement of Aims 
ArtScience in Practice is a practice-led research project developed across the fields of contemporary 
art and biological science in a creative partnership between the CI Faculty and IHBI at QUT.  
Using an embodied and experiential model of creative development involving active laboratory 
engagement and creative and creative arts practice, the study sought to explore the critical and 
conceptual potentials of ArtScience practice and the value of transdisciplinary creative arts 
practice. 
In this chapter, I address the primary research question and summarise research findings.  In the 
first instance, I provide an overview of key research insights in the field of ArtScience, focusing 
in particular on the idea of ArtScience as a field of multiplicity in which a variety of outcomes 
are possible. In the next section, the potentials and value of ArtScience practice are addressed.  
To complement this discussion key strategies for ArtScience practice are outlined with reference 
to limiting factors that may hinder the maximisation of cross-art-science affordances.   The 
chapter concludes with a look to the future that summarises the key insights of the study.  
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2. Research Insights 
2.1 ArtScience as Multiplicity 
ArtScience is, as Born and Barry assert, essentially a “multiplicity” and “pool of shifting 
practices” and as a result involves “complex trajectories” that produce a multitude of potential 
expressions and effects (2010, p. 104). While one possible avenue is the contextualisation of 
science for the public, I would argue that the more interesting ArtScience projects operate in a 
more critical sphere and produce a variety of outcomes and resonances.  The projects developed 
by TC&A, for example, operate in a sphere of intermediacy.  Their work includes aspects of 
science communication, as they comment on the specific technologies used in the production 
of their works and often point out the realities of biotechnologies beyond media sensationalism 
(see Pig Wings, Chapter Three).  However, rather than presenting a particular point of view or 
being a PR machine for cell culture and tissue engineering, they pose questions regarding the 
ethical implications, value, and future potentials and trajectories of these technologies.  
 
The Absence of Alice (see Chapter Three, Part Two) also operated within a multiple space.  It 
commented on my observations within the laboratory, the history of cell and tissue culture, 
products used within the field, the ethical uncertainties of the technology, as well as ideas 
surrounding complexity and the concept of becoming. Similarly, The HSE Project established and 
optimised a scientific method, operated as a participatory project, a personal investigation and 
an experiment in cross-disciplinary ethics. Like the work of TC&A (and indeed most bioartists), 
these projects also functioned within a multiplicity of other texts and events, which included 
workshops, papers, presentations, dialogues. As such, ArtScience projects have the capacity to 
engage multiple communities – students, artists, scientists and academics and the public – in 
active dialogue and debate surrounding contemporary technologies and their various 
implications. It enables the exploration of ethical challenges in a way that illustrates the 
complexity and ongoing nature of ethics by remaining ambiguous in message and drawing on 
imaginary figurations that pre-suppose possible futures. By existing in the form of multiple texts 
including creative works, ArtScience draws these debates into a space that functions beyond 
reason into an affective sphere of the experiential.  Through these various dialogues it also 
produces ripples and osmotic permutations that are not directly tangible or capable of easy 
representation. Furthermore, ArtScience enables the personal and subjective to enter into 
scientific discourse, which is traditionally characterised by the objective search for ‘truth’, and 
helps reveal the way all knowledge is always situated, provisional and deeply connected to 
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personal and cultural values.  As such, it helps illustrate that knowledge is always open to 
processes of transformation. Finally, ArtScience reveals the connections between disciplines 
and hints at the transformative potentials that exist when integrating alternative modes of 
working in and thinking about the world. 
2.2 Affordances for Art and Science 
In many ways my project has revealed a multitude of potential benefits that apply to both art 
and science. Indeed, as Andrew Yang asserts, ArtScience projects have the potential to extend 
the possibilities and “challenge  traditional assumptions about both art as well as biology, and 
raise important questions about the possibilities and prospects for certain forms of critical 
interdisciplinary engagement” (2011, p. 1).  With this in mind, let me first direct my attention to 
the field of contemporary art. What does the crossover between art and science afford for visual 
arts practitioners?  Perhaps the most obvious response to this question is that the inclusion of 
science, or more specifically biotechnology, within visual arts practice provides new tools, 
subjects and methodologies to expand the possibilities of creative development.  Indeed, in the 
production of my work, I applied my understanding of cell and tissue culture techniques to 
produce a custom bioreactor to display living cells in a gallery context (for under $500).  I also 
used my knowledge of protocol design and optimisation to develop a successful means of 
mummification and devise an easy way to isolate skin cells from hair follicles.  As such, it 
expanded my practice to include new tools and materials for creative expression. However, at 
the same time, old tools were not abandoned. Indeed, my work included a range of mediums, 
including traditional forms of painting and sculpture that are not commonly associated with 
bioart or new media.  My project also demonstrates that the shift from arts practice into science 
is entirely feasible and can greatly enrich the possibilities of creative practice.   
 
However, beyond tools and methods, working across art and science also opens the creative 
practitioner to new conceptual possibilities and new ways of seeing the world.  When I first 
started working in cell and tissue culture, I was unaware of the actualities of the technology37.  I 
had preconceived ideas about cells, biotechnologies, their use and value. I saw cell and tissue 
culture as a way of connecting me to my body.  The reality was quite different and far more 
complex. Cells are uncanny organisms – familiar yet alien. They are ‘products’, sold and 
37  I remember telling my supervisor Zee Upton that I wanted to create ‘skin balls’– seamless living stress balls for viewers to interact with.  At 
the time, this proposal seemed feasible to me, as I had been convinced by countless media representations that mutants and genetically 
engineered living products were just around the corner.  This w as of course completely incorrect, as growing multi-celled skin in a three-
dimensional construct remains a difficult endeavour – never mind angiogenesis (the development of blood vessels to feed the tissue).  When I 
proposed the skin ball, I didn’t even consider that the ‘ball’ might require nutrients and a ‘waste outlet region’ or ‘poop hole.   
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distributed.  They are simultaneously remnants of death and the beginning of new life as 
something quite ‘other’.  Beyond complicating my understanding of cells, working with cells 
and tissues also had a radical impact on my whole life-view.  It revealed the importance of ethical 
engagement and consideration as an ongoing process of response, revision and negotiation.  It 
made me think more about my actions, my engagements with other organisms and my everyday 
practices of consumption.  It helped me recognise the value of difference.  It helped illustrate 
the connections between disciplines, and that the vast majority of scientists are, in fact, 
supremely creative individuals, who really understand that the world is complex and not 
reducible to simple and straightforward processes.  It is precisely because of complexity that 
scientific method requires exclusion. Hence, working across another discipline, like 
biotechnology, undoes preconception and facilitates a ‘seeing-other’ and expansion of what we 
had come to believe as ‘true’.   
Let me now reverse this movement of influence and look instead at what the crossover can 
afford for science. As Metcalfe, Garner and colleagues (2006) point out, many of the 
collaborations between the arts and sciences are occurring within the realm of science 
communication and contextualisation, with this seen as one of the primary benefits for science. 
However, the combination of art and science, as Yang (2011) and others (Born & Barry, 2010) 
assert, actually allows for far richer and more innovative outcomes. Indeed, in this context I 
follow Sian Ede’s view that art should not “directly be ‘about’ science” or involve a 
“prettification or propaganda for the public understanding of science”, but rather should be 
seen as a reflection of human experience in complexity” and “suggest alternative ways of seeing” 
(2005, p. 3). Enabling artists and the uncertainty and ‘illogic’ of creative practice to enter into 
the sphere of scientific discourse, opens the scientist to different ways of seeing and 
experiencing different elements of their discipline. For example, until I started at IHBI, only a 
few scientists had ever really thought about the origins and histories of the cells and other 
products they used on a daily basis.  Many did not think of ethics beyond logistics, and the 
specific ethical clearance required for performing their experiments. Many had never 
contemplated the poetic and imaginative affordances of biotechnologies. My engagement with 
the HSE Project also illustrates the passionate way in which scientists embraced the opportunity 
to culture their own cells and see their research tools as a mechanism to connect them to their 
experiences and people around them. This is evidenced in their desire to isolate their cells and 
include the images in the primary cell culture room as a reminder of their presence and legacy 
of their contribution in the space. Therefore, just as science can provide new insights and 
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experiences for artists, art can provide new encounters and generate new thoughts for scientists.  
As Simon O’Sullivan comments: 
With a genuine encounter […] our typical ways of being in the world are challenged, 
our systems of knowledge disrupted. We are forced to thought.  The encounter then 
operates as a rupture in our habitual modes of being and thus in our habitual 
subjectivities.  It produces a cut, a crack.  However this is not the end of the story, for 
the rupturing encounter also contains a moment of affirmation, the affirmation of a 
new world, in fact a way of seeing and thinking this world differently.  This is the 
creative moment of the encounter that obliges us to think otherwise. Life, when it 
truly is lived, is a history of these encounters, which will always necessarily occur 
beyond representation (2006, p. 1). 
These encounters and the insights they facilitate can also yield practical outcomes. 
Allowing visual art and practice-led research strategies to enter into the world of scientific 
inquiry also facilitates scientists’ encounters with new tools, materials and approaches and 
enables the potentials for application within their disciplinary area to be recognised. In 
particular, the inclusion of visual arts strategies in science has the potential to highlight the value 
of alternative ways of producing knowledge, including experiential and emergent models of 
engagement, that exist beyond the plane of simple linguistic articulation. After all, tacit 
knowledge, intuition and other experiential forms of knowledge generation are common to both 
the arts and sciences; however, they remain rarely formally articulated within contemporary 
scientific training and academic discourse. The crossover therefore has the potential to provide 
grounds for the more formal use and acceptance of reflective practices and experiential and 
visual strategies for problem solving within science. 
 
ArtScience practice also has the potential to produce projects that are useful for science.  This 
is perhaps best demonstrated by Silent Barrage (see Chapter Three), which operated as an art 
installation and scientific experiment, but can also be seen to a lesser extent in The HSE Project 
(see Chapter Four), which provided an optimised working protocol for the isolation of hair-
follicle derived skin cells for future use by IHBI members.  While projects like Silent Barrage and 
The HSE Project had the deliberate intention of generating (at least some) outcomes for both 
disciplines, I certainly do not suggest that this is the only model capable of providing benefits 
to both. Indeed, the inclusion of what Yang refers to as “disciplinary immigrants” that are “not 
burdened by the assumptions” of “natives” can yield important alterative perspectives “through 
their own unique modes of inquiry and creation”(2011, p. 3).  We need only look to the Bioally 
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project (see Chapter Three), which originated as a textile project and has since transitioned into 
the realm of wound healing38
3. Limiting Factors 
3. 1 Length of Engagement 
While the crossover between art and science holds great potential for both disciplines, there are 
still a number of limiting factors.  The first is that prolonged and focused intersections across 
art and science remain rare. Indeed, my five-year engagement at IHBI was only really facilitated 
by the development of a large scale PhD Project.  The success of the project was however, 
highly dependent on time, on the unfolding of a duration to facilitate dialogue and enable the 
material, conceptual and methodological affordances to be maximised.  Time is needed to build 
relationships, to learn each other’s languages and to generate trust, friendship and respect.  
When I first started at IHBI, I had to learn how to work in the laboratory and ensure that my 
engagement would not compromise the research of colleagues.  It took four years to ‘get’ cells 
and understand the minimum nutritional and environmental requirements to build a basic 
bioreactor.  Similarly, it took four years before I was able to move from continuous cell culture 
into primary culture and could be trusted to work in the primary cell lab, which has limited 
access and requires additional training and assessment of aseptic and tissue culture technique 
before permanent and unsupervised entry is granted.  I also needed time to build trust and 
understanding, so that my colleagues understood that the desire to create skin jewellery was not 
a frivolous pursuit, but a serious investigation.  Protocols must be tested and optimised. 
Organisms must be given time to grow.  Ethical implications need to be assessed, risk 
assessments and clearance forms drafted. Similarly, conceptual links need to unfold and material 
and creative affordances explored. As such, ArtScience is not an area that yields instant results.  
It is not a discipline suited to quick and uninformed ‘dabblings’. 
3.2 Unequal Flows between Disciplines 
Another major limiting factor is the current inequality of flows between the disciplines. At 
present the crossover of disciplines is occurring primarily from art into science.  Most 
‘collaborations’ involve artists or creative practitioners embedding themselves within the field 
38  Indeed, I sometimes wonder if tissue engineering might have emerged earlier if artists were in the lab growing bone jewellery and seeding 
cells into silkworm cocoons and spider webs–materials that are used (albeit refined) in the development of contemporary scaffolds. 
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of science and developing creative projects in response to the insights and experiences gained 
in the lab.  In five years, I have not seen the same long-term embedding of a research scientist 
within visual art or other creative discipline as part of an ArtScience investigation39.  
Furthermore, the outcomes of ArtScience projects only rarely provide benefits for science and 
most often the collaborating scientists are relegated to the position of technical assistant and 
scientific advisor with very little, or no, conceptual or design input.  This model is certainly the 
predominant one in the context of my PhD project.  While The HSE Project produced an 
optimised protocol for the isolation of hair follicle-derived cells and enabled one of my IHBI 
colleagues to have creative input by being a participant, The Absence of Alice and Towards the 
Immortalisation of Kira and Rama did not facilitate any real creative input from my scientific 
colleagues.   
This begs the question; why?  Why is the interaction between art and science largely one-sided? 
Why are there not research scientists moving into visual art and practice-led research? I argue 
that this is a symptom of the perceived differences in value between the arts and sciences. 
Artistic practice is still largely relegated to a lower hierarchical position of importance.  After all, 
let’s face it, as artists we are not curing cancer!  Consequently, artists can take the time to 
immerse themselves in another discipline and explore the tools and conceptual affordances it 
offers for creative production.  The work of scientists is, however, important and urgent, so 
why divert a scientist from their research?  What could the arts possibly offer a scientist beyond 
the ability to make more visually appealing images, (which in any case would compromise 
scientific objectivity)40?  Since science is a technical discipline, artists need active immersion in 
order to understand the language of science and complex nature of the information being 
generated.  However, it is not generally considered necessary to be immersed in the arts to 
practice them. After all, it could be argued that everyone can paint!  However, these simple 
characterisations are deceptive.  While it is true that everyone can paint – badly, and with no 
real understating of the methodologies, histories and significances involved – I argue that 
39  There are of course many examples of research scientists operating between disciplines (see Karl Sims, Jonathan Kingdon, Hunter Cole etc.), 
moving into literature or practicing art as a hobby.  In this instance, I am talking about projects that, like my PhD project, are deliberately 
designed to facilitate the crossover from science to art.  
40  Indeed, as Robert Root-Bernstein pointed out in an editorial for the interdisciplinary journal Leonardo in 2004, during the Sixteenth Nobel 
Conference in 1980, conference delegates saw Goethe and Escher as the only artists that had contributed to the field of science since the 
Renaissance ignoring the scientific contributions of artists like Buckminster-Fuller and the impact of techniques such as "anamorphic distortion, 
false colouring and pixilation, which were pioneered by the artists who invested anamorphic painting, fauvism and pointillism respectively"(p. 
93). 
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anyone can set up an experiment and therefore similarly practice science – again badly and 
without connection to its significance and the larger culture of scientific discourse. 
As such, I suggest that for the potentials of ArtScience to be realised and produce significant 
outcomes for both disciplines, the flows between disciplines need to be even. Scientists should 
be given the opportunity and the time to immerse themselves in the arts and learn the language 
and tools of the discipline.  This does not mean that I think the scientist should become an 
artist.  I am certainly not a scientist, even after working in cell and tissue culture for five years.  
I practice within my discipline, and use science and the affordances it offers as a transformative 
mechanism to invite innovation into it.  I see that as the main goal for the reverse movement of 
science into the arts.  It is about creating space for the conceptualisation of the new through 
encounters with alternative strategies of knowledge production. Creative practice does not cure 
cancer, but it can provide tools to assist in this endeavour. I would also argue that opening 
people to new perceptions, new ways of experiencing and being in the world, to new joys, to 
uncertainty and experiential ways of knowing are different, but also valuable pursuits. 
4. Strategies for ArtScience and Transdisciplinarity 
So far, I have established that there are many potentials that ArtScience provides, but also 
limiting factors that reduce the affectivity of engagements. In this context, let me turn to looking 
at strategies for ArtScience and policies to assist in overcoming limitations and moving towards 
a maximisation of the potentials that cross-art-and-science collaborations afford. 
4.1. An Experiential/Embodied Approach to ArtScience 
The first strategy that I would suggest is highly effective at capitalising on the potentials of 
ArtScience and other forms of trans– and interdisciplinarity is following an experiential 
methodology of active involvement and immersion within the fields of engagement.  As part of 
my project, I took an experiential and embodied approach to ArtScience, which involved 
learning the tools and languages of science and working both as an artist within science and as 
a research assistant and laboratory aid within the discipline of science itself.  This immersion 
facilitated a deep understanding of the nature of scientific enquiry and difference between the 
objectives of art and science, and provided new materials, tools and subjects for creative 
exploration and expression.  I feel that this immersion is not only a valuable way to gain insight 
into available tools, but that it is also necessary in order to make meaningful contributions. As 
Andrew Yang observes: 
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If immigrants to a discipline don’t bother to learn the rules, remain ignorant of 
founding assumptions, or work unintelligibly separate from the values or concerns of 
natives, then their creative contributions will not be recognisable as any sort of 
contribution at all. They will lack the credibility to be meaningful and risk being 
thought of as derivative (and perhaps even parasitic) of the other field, rather than an 
instance of interdisciplinary engagement. This is the very crucial and fine line that a 
number of contemporary bioart practices must negotiate – the risk of a real or 
apparent charlatanism that borrows superficially from the forms of science on the one 
hand and the opportunity of make new and important sense of scientific practices on 
the other (Yang, 2011, p. 4) 
The same line of reasoning applies to the crossover of science into art.  Active immersion is an 
important strategy for allowing the subtleties of creative practice to become apparent to the 
‘non-native’, and to recognise that simplistic perceptions of art as frivolous, decorative and 
primarily about visual strategies are misleading41. 
4.2. Time  
The second strategy to promote successful ArtScience collaborations is duration.  ArtScience 
projects need time to develop.  They form part of a process composed of dialogue, 
experimentation and the building of networks, skills and trust. As such, for the potentials of 
ArtScience to be realised requires the ongoing practicing of ArtScience.  Ideally, it should 
become a common occurrence within ‘interdisciplinary’ institutes, not a once-off ‘experiment’ 
or publicity campaign to showcase ‘innovation’.   While ArtScience, as David Edwards, the 
director of the ArtScience institute Le Labatoire, asserts, is an excellent ‘catalyst for innovation’ 
and ‘idea translation’, it should not take over the function of other sectors such as industry and 
commercialisation(2008, 2010).  ArtScience enables practitioners to take risks, experiment and 
place emphasis on process.  As a result, outcomes are unpredictable.   ArtScience projects, 
therefore, need to exist in their own right, but to also exist as part of an interconnected system, 
linked to other outlets, including “social partners (foundations, government), research and 
education partners (universities), industrial partners (companies) and cultural partners 
(museums, theatres, cultural ministries”(Edwards, 2008, p. 182), that are able to further the ideas 
generated into a variety of outcomes.  
41  Indeed, after I presented aspects of my research at an ArtScience ‘tea party’, one of the audience members, a research scientist who had been 
considering arts funding as an alternative source to fund his research in the field of biomedical engineering, approached me and asserted that 
he would need to reconsider his application as there was a lot more to this whole ‘art thing’ than he had first imagined.   
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4.3 Storytelling 
While time and active participation will assist in the ability to form meaningful dialogues and 
understand the particular perspectives and languages of each discipline, I would also suggest 
that in order to allow for the effective move between art and science and other partners, we also 
need to be able to communicate in a common language and style that makes information and 
ideas more readily accessible. Finding a common strategy for sharing information will also assist 
in the presentation of ArtScience projects that incorporate complex ideas from both disciplines. 
With this in mind, I view personal storytelling as a valuable strategy for bridging the disciplinary 
divide. After all, as Patrick Lewis points out, “storytelling is central to human understanding”(p. 
505) Within my project, I used storytelling as a device in my approach to creative production, 
as exhibitions consisted of multiple works that essentially represented and connected to a series 
of inter-related stories – personal/experiential, cultural, technological etc.  Similarly, when I host 
workshops, I combine the personal tales of my experiences in biotechnology with historical and 
contemporary narratives and images.  The approach is also evident in my publications and this 
thesis, which all rely heavily on storytelling devices.  Not only does storytelling, in my view, 
provide a more pleasurable encounter for the audience, it also permits the inclusion of multiple 
voices and a smooth movement and flow between contrasting ideas.  In this context, language 
also becomes important.  By adopting a storytelling or conversational, rather than academic 
voice, it is possible to provide an open and inclusionary space for discourse in which, the 
audience is not excluded from understanding or contribution, as a result of alienating technical 
terms and disciplinary jargon.    
4.4 Becoming 
Finally, I would argue that in order to maximise the potentials of ArtScience and other forms 
of interdisciplinarity we need to embrace the multiplicity and uncertainty that it entails. 
ArtScience is not reducible to singular effects.  There is no single, magical formula for success. 
There are many models and variances, many flows, each with their own unique potentials.  Even 
blockages can be productive.  So what are strategies to help facilitate this understanding of 
ArtScience and other forms of interdisciplinarity as multiplicity?  This line of inquiry connects 
back to my assertions related to becoming. Concepts such as becoming and complementary 
concepts of the rhizome and machinic assemblage provide constructive figurations to think in 
terms of processes and affects, rather than set policies and plans. ArtScience should not be 
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reductive, but rather part of an open, responsive and interconnected series of processes that 
operate as, and as part of, a multiplicity. 
I should, however, also caution that the concept of becoming is not a philosophical excuse for 
promoting haphazard, under-conceptualised and dodgy practices of ‘anything goes’.   Becoming 
is a complex evolutionary mechanism that is linked to emergence and the forward-thrusting 
interconnections between chaos and order.  It relies on reflexive processes of both intuition and 
reason. It is fine to start on a ‘hunch’, but intuition alone, without active research, deduction 
and analysis, is not productive, and does not produce useful outcomes or generative encounters.  
As a methodology, the general concept of becoming is also not all that practically useful. It is 
not a method so much as a conceptual framework that underpins a methodology, and should 
be used as a starting point for conceptualisation and the development of project-specific 
methods that are in line with the project parameters.  Becoming, however, helps the researcher-
practitioner understand that these methods should not be rigid and prescriptive, but should 
remain open to change in response to the shifts that are a part of any innovative process of 
knowledge creation.  
5. Looking to the Future: Becoming 
As I conclude, let me turn my attention to the future and reiterate that this project is not an end, 
but part of this ongoing process of engagement within the emerging field of ArtScience.  There 
are many avenues and potentials that could not be fully explored during the five-year duration 
of this PhD.  Kira and Rama’s cells remain frozen in liquid nitrogen, awaiting re-animation and 
potential immortalisation. I also have stores of other cells, images, ideas and experiments that 
were not included or explored in The Absence of Alice and The HSE Project.   As part of my project 
development, I have acquired skills in cell and tissue culture, basic genetic engineering and 
microscopy. I also gained experience in biochemistry and microbiology as part of the life science 
subjects I audited at the start of the study and through paid work as a pathology assistant.  I 
gained insight into volatilisation and toxin extraction methods in my role as research assistant. 
Furthermore, in the course of this study, I have made contacts and alliances with artists, dancers, 
writers, choreographers, chemists, musicians, biomedical engineers, molecular biologists, 
mathematicians, microbiologists and microelectronics specialists.  I have ideas to isolate 
fragments of my DNA and insert them into bacteria or viruses in an effort to become immortal 
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and populate other people and new planets42.  I have ideas to develop DIY bioreactor kits with 
intuitive visual displays that can be used in clinical and artistic settings, and many more besides 
that, like these examples, range from outlandish to highly practical. These experiences and 
connections do not expire, but remain ‘dormant’, awaiting new environmental triggers to 
actualise their potential.  How they will express themselves in the future isn’t certain, but that 
they will be useful, is.   
Indeed, next year I have funding that will enable me to keep working across art and science.  At 
this point, it is anticipated that the money will be used to develop interactive biosphere 
prototypes for the display of genetically altered microorganisms. As part of these biospheres I 
intend to include computational feedback and visualisation systems that adapt to the 
biochemical outputs of the organisms contained within them. In this way, my future includes a 
fold to the past and the original idea for the PhD project, which had similar aims.  Five years 
ago, my original proposal was beyond the scope of my abilities.  However, now, with the 
experiences gained through the duration of creative production, the project is feasible and I feel 
capable of developing a prototype in a single year.  I have experience working with 
microorganisms.  I understand how biochemical outputs and signals might be measured. I have 
built a basic bioreactor, and, finally, I have the contacts to help me realise this endeavour.  As a 
result, this project forms a continuation of my PhD research and operates as a further illustration 
of becoming and the folding of past and present to create potential futures.  The new project 
has the potential to enhance my understanding of ArtScience and potentially generate new 
strategies for engagement, adding to the discourse surrounding ArtScience and transdisciplinary 
possibility.  Exactly how this project and the future will unfold, however, remains to be seen. 
 
 
 
 
 
 
 
 
 
 
 
42  It should perhaps be noted that this proposition functions largely an experiment in ethical engagement and is motivated by the following 
questions: What are the long-term implications of such a proposal?  How far I might be allowed to proceed in realising this idea?  How will 
people respond to the proposition? If given permission to proceed, at which point might I cease project development?  
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Proposal title: Human Skin Experience/Equivalent Project
For submission to:
Queensland University of Technology
University Human Research Ethics
Committee (EC00171)
Name: Miss Svenja Kratz
Address:The Institute of Health and
Biomedical Innovation (IHBI)
60 Musk Ave
Kelvin Grove Urban Village
Kelvin Grove QLD 4059
Contact: (Bus) 0418771258
(AH) -
(Mob) -
(Fax) (07) 3369 2911
Proposal status: Complete
Proposal description:
The Human Skin Equivalent/Experience Project is a two part art/science study involving the
development of jewellery items using preserved human skin equivalent (HSE) models created
from a dermal layer sourced from the chief investigator/artist Svenja Kratz's skin and seeded
with cells derived from participant hair bulbs.
Part one of the project entails the development and testing of a three-dimensional human skin
equivalent (HSE) model using hair bulb keratinocytes. The HSE model will be created using a
standard de-epidermised dermis (DED) layer derived from skin tissue donated by Svenja Kratz.
The DED layer will be seeded with keratinocyte cells derived from Svenja Kratz’s hair follicles.
The resulting HSE model will be used to determine possible alternative HSE prototypes using
keratinocytes derived from hair follicles. The HSE model created from Svenja Kratz’s cell and
tissue samples will be preserved and used to create jewellery art objects for gallery display at
The Block gallery at the Queensland University of Technology, Kelvin Grove or at the QUT Art
Museum in conjunction with other creative works developed during the PhD project.This
exhibition will form part of the final exhibition for Svenja Kratz's PhD. The exhibition will be
publicised through university e-mail, public exhibition notices and press release. All press and
publicity material will be reviewed and approved by QUT prior to their release.
Following exhibition, the jewellery item(s) will remain the property of the artist and may be
exhibited in additional gallery and museum venues in the future.
The second part of the project entails involvement from three external participants aged 27 –
33. Initial contact has been established and project participants have agreed to donate 50-200
plucked hairs from which keratinocytles will be isolated and grown in the laboratory. These
keratinocytes will be used to create three new HSE models. These models will be developed
using a DED layer created using additional skin sections donated by Svenja Kratz. The
resulting HSE models will be preserved and used to create jewellery items. Keratinocyte cell
layers may also be preserved and used for the jewellery object creation.
Participants will be present during the development of the HSE and have limited involvement in
Commercial-in-Confidence
some of the basic cell culture procedures (e.g. nutrient media change). This will enable them to
have a better understanding of cell and tissue culture processes.
Participants will also be asked to keep a personal journal and will be interviewed each week
during project development. The resulting information will be used as a basis for the
development of a personal jewellery item which will incorporate fixed sections of the HSE
models created using their hair cells, and link to their experiences and the issues and interests
the project has brought up. The journals and final jewellery pieces will be exhibited at Svenja
Kratz's final PhD exhibition as described above. Following exhibition and documentation,
these items will become the property of the participants.
See attachment for full project overview.
Previously submitted to:
Queensland University of Technology University Human Research Ethics Committee
(EC00171)
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Administrative Section
1. TITLE AND SUMMARY OF PROJECT
1.1. Title
1.1.1 What is the formal title of this research proposal?
Human Skin Experience/Equivalent Project
1.1.2 What is the short title / acronym of this research proposal (if applicable)?
HSE Project
1.2. Description of the project in plain language
1.2.1 Give a concise and simple description (not more than 400 words), in plain language, of the aims of this
project, the proposal research design and the methods to be used to achieve those aims.
The Human Skin Equivalent/Experience Project is a two part art/science study involving the development of
jewellery items using preserved human skin equivalent (HSE) models created from a dermal layer sourced
from the chief investigator/artist Svenja Kratz's skin and seeded with cells derived from participant hair
bulbs.
Part one of the project entails the development and testing of a three-dimensional human skin equivalent
(HSE) model using hair bulb keratinocytes. The HSE model will be created using a standard
de-epidermised dermis (DED) layer derived from skin tissue donated by Svenja Kratz. The DED layer will
be seeded with keratinocyte cells derived from Svenja Kratz’s hair follicles. The resulting HSE model will be
used to determine possible alternative HSE prototypes using keratinocytes derived from hair follicles. The
HSE model created from Svenja Kratz’s cell and tissue samples will be preserved and used to create
jewellery art objects for gallery display at The Block gallery at the Queensland University of Technology,
Kelvin Grove or at the QUT Art Museum in conjunction with other creative works developed during the PhD
project.This exhibition will form part of the final exhibition for Svenja Kratz's PhD. The exhibition will be
publicised through university e-mail, public exhibition notices and press release. All press and publicity
material will be reviewed and approved by QUT prior to their release.
Following exhibition, the jewellery item(s) will remain the property of the artist and may be exhibited in
additional gallery and museum venues in the future.
The second part of the project entails involvement from three external participants aged 27 – 33. Initial
contact has been established and project participants have agreed to donate 50-200 plucked hairs from
which keratinocytles will be isolated and grown in the laboratory. These keratinocytes will be used to create
three new HSE models. These models will be developed using a DED layer created using additional skin
sections donated by Svenja Kratz. The resulting HSE models will be preserved and used to create jewellery
items. Keratinocyte cell layers may also be preserved and used for the jewellery object creation.
Participants will be present during the development of the HSE and have limited involvement in some of the
basic cell culture procedures (e.g. nutrient media change). This will enable them to have a better
understanding of cell and tissue culture processes.
Participants will also be asked to keep a personal journal and will be interviewed each week during project
development. The resulting information will be used as a basis for the development of a personal jewellery
item which will incorporate fixed sections of the HSE models created using their hair cells, and link to their
experiences and the issues and interests the project has brought up. The journals and final jewellery pieces
will be exhibited at Svenja Kratz's final PhD exhibition as described above. Following exhibition and
documentation, these items will become the property of the participants.
See attachment for full project overview.
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2. RESEARCHERS / INVESTIGATORS
2.2. Principal researcher(s) / investigator(s)
2.2.0 How many principal researchers / investigators are there? 1
2.2.1. Principal researcher / investigator 1
2.2.1. Name and contact details
Name: Miss Svenja Kratz
Address: The Institute of Health and Biomedical Innovation (IHBI)
60 Musk Ave
Kelvin Grove Urban Village
Kelvin Grove QLD 4059
Organisation: Queensland University of Technology
Area: Creative Industries and IHBI
Position: PhD Candidate
Contact (Bus) 0418771258 (AH) -
(Mob) - (Fax) (07) 3369 2911
Email: svenjakratz@iinet.net.au
2.2.2... Summary of qualifications and relevant expertise NS 4.8.7 NS 4.8.15
Svenja Kratz completed a bachelor of Creative Arts majoring in creative writing and contemporary art and
graduated with first class honours in 2003 at Griffith University. From 2000 - 2007, she was employed as a
sessional lecturer and tutor of contemporary art at Griffith University.
Since 2003 Svenja Kratz has also embarked on a successful artistic career. Her creative works, developed
both individually and in collaboration with other creative practitioners, have been exhibited throughout
Australia. These works have included online hypermedia projects, interactive installation, jewellery,
photomedia and painting. As such, Svenja Kratz has a very good background in contemporary art,
collaborative and interdisciplinary practice.
In 2007, Svenja Kratz received an APA scholarship to complete a PhD at the Queensland University of
Technology. Her PhD study is an interdisciplinary art/science project that uses cell and tissue technologies
to investigate the intersections between biological bodies, the environment and socio-cultural influences.
Since starting her PhD, she has received comprehensive training in cell and tissue culture techniques at
IHBI and participated in relevant scientific training to ensure appropriate skills have been obtained to
complete the project.
2.2.2... Please declare any general competing interests
No competing interests.
2.2.2... Name the site(s) for which this principal researcher / investigator is responsible.
Svenja Kratz is the principal researcher for this project. She is responsible for the design and management
of all project components.
2.2.3 Describe the role of the principal researcher / investigator in this project.
Svenja Kratz has organised the initial project design and will be responsible for conducting laboratory
experiments, participant interviews, as well as creative product manufacture and display.
2.2.4 Is the principal researcher / investigator a student? Yes
2.2.4...What is the educational organisation, faculty and degree course of the student?
Organisation Queensland University of Technology
Faculty Creative Industries
Degree course PhD
2.2.4... Is this research project part of the assessment of the student? Yes
2.2.4... Is the student's involvement in this project elective or compulsory? Compulsory
2.2.4... What training or experience does the student have in the relevant research methodology?
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Svenja Kratz has completed research methods training in her honours year at Griffith University, as well as
in her first year at QUT. Her research methodology which includes a combination of qualitative, quantitative
and practice-based strategies was outlined in detail in her confirmation document which was submitted for
review in July 2008 and approved by a faculty panel without changes.
2.2.4... What training has the student received in the ethics of research?
Svenja Kratz received basic ethics training in her first year of PhD research. This training has since been
complemented by additional project specific training from ethics officers at QUT.
2.2.4... Describe the supervision to be provided to the student. NS 4.8.8
Svenja Kratz has four supervisors which will assist in the development of the project. Three supervisors
(A/Prof Andrew Brown, Dr Courtney Pedersen and Mr Daniel Mafe) are from the Creative Industries Faculty
and have expertise in cultural studies, practice-based research, new media/computational art and fine arts
practices. One supervisor (Prof Zee Upton) is from IHBI with expertise in cell and tissue culture.
During this project, Svenja Kratz will also be supported by IHBI senior Research Fellow Ms Rebecca
Dawson who will provide practical training and assistance with primary cell culture and the development of
HSE models.
2.2.4... How many supervisors does the student have? 4
2.2.4...Supervisor 1
2.2.4...Provide the name, qualifications, and expertise, relevant to this research, of the students' supervisor
Title A/Prof
First Name Andrew
Surname Brown
Summary of qualifications and relevant
expertise
Dr Andrew Brown B.Ed. (Music), Grad. Dip. (Computing),
M.Ed., PhD
Creative Industries Faculty – Music and Sound
Andrew Brown is a computational artist and musician with
expertise in the areas of new media and interdisciplinary
arts practices and creativity.
2.2.4...Supervisor 2
2.2.4...Provide the name, qualifications, and expertise, relevant to this research, of the students' supervisor
Title Prof
First Name Zee
Surname Upton
Summary of qualifications and relevant
expertise
B.Sc, B.Sc. Hons (Biochemistry), Ph.D. (Biochemistry)
School of Life Sciences
Leader of the Tissue Repair & Regeneration Program
Zee Upton has extensive experience in cell biology,
medical biotechnology and tissue engineering. She is
also an expert in the areas of wound healing, tissue repair
and regeneration and skin biology.
The TRR group, which she leads, is currently developing
HSE models as part of their research and therefore the
required technical information and facilities are available
to realise the proposed project.
2.2.4...Supervisor 3
2.2.4...Provide the name, qualifications, and expertise, relevant to this research, of the students' supervisor
Title Dr
First Name Courtney
Surname Pedersen
Summary of qualifications and relevant
expertise
Dr Courtney Pedersen BFA (Photo), PhD (Visual Art)
Creative Industries Faculty - Visual Art/Art Theory
Courtney Pedersen is an associate lecturer at QUT in the
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Creative Industries Faculty. Her areas of expertise
include art history and theory, cultural studies, feminist
theory, geneology and contemporary art practice.
2.2.4...Supervisor 4
2.2.4...Provide the name, qualifications, and expertise, relevant to this research, of the students' supervisor
Title Mr
First Name Daniel
Surname Mafe
Summary of qualifications and relevant
expertise
Dip. (Painting), Grad. Dip. (Painting)
Creative Industries Faculty – Visual Art
Daniel Mafe is a lecturer in painting in the Creative
Industries Faculty at QUT. He has expertise in fine arts
practice and practice-based research strategies.
2.3. Associate researcher(s) / investigator(s)
2.3.1 How many known associate researchers are there? (You will be asked to give
contact details for these associate researchers / investigators at question 2.3.1.1)
1
2.3.2 Do you intend to employ other associate researchers / investigators? No
2.3.1...Associate Researchers / Investigators 1
2.3.1...Name and contact details
Name: Ms Rebecca Dawson
Address: Institute of Health and Biomedial Innovation
60 Musk Ave
Kelvin Grove Urban Village
Kelvin Grove QLD 5059
Organisation: Institute of Health and Biomedial Innovation
Area: IHBI
Position: Research Fellow
Contact (Bus) 07 3138 6216 (AH) -
(Mob) - (Fax) 07 3138 6030
Email: r2.dawson@qut.edu.au
2.3.1... Summary of qualifications and relevant expertise NS 4.8.7 NS 4.8.15
Rebecca Dawson holds a master of medical sciences and is a Research Fellow at IHBI. Her area of
expertise is in wound healing and she has extensive experience in the development of Human Skin
Equivalent (HSE) models. She is also responsible for training students and staff in primary cell culture
techniques.
2.3.1... Please declare any general competing interests
No competing interests.
2.3.1... Description of the role of the associate researcher / investigator in this project.
Rebecca Dawson is responsible for training Svenja Kratz in appropriate laboratory protocols and
procedures. She will also supply support and assistance with technical queries and assist in the
development of the HSE models. She is the primary laboratory contact.
2.3.1... Name the site at which the associate researcher / investigator has responsibility.
She is responsible for the management and technical assistance in the primary cell culture laboratory
(Q401) at IHBI.
2.3.1... Is this associate researcher / investigator a student? No
2.4. Contact
Provide the following information for the person making this application to the HREC.
2.4.1. Name and contact details
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Name: Miss Svenja Kratz
Address: The Institute of Health and Biomedical Innovation (IHBI)
60 Musk Ave
Kelvin Grove Urban Village
Kelvin Grove QLD 4059
Organisation: Queensland University of Technology
Area: Creative Industries and IHBI
Position: PhD Candidate
Contact (Bus) 0418771258 (AH) -
(Mob) - (Fax) (07) 3369 2911
Email: svenjakratz@iinet.net.au
2.5. Other personnel relevant to the research project
2.5.1 How many known other people will play a specified role in the conduct of this
research project?
0
2.5.2 Is it intended that other people, not yet known, will play a specified role in the
conduct of this research project?
Yes
2.6. Certification of researchers / investigators
2.6.1 Are there any relevant certification, accreditation or credentialing requirements
relevant to the conduct of this research?
Yes
2.6.1... Describe the certification, accreditation or credentialing requirements.
The chief investigator (Svenja Kratz) must be trained in primary cell culture procedures prior to obtaining
access to the primary laboratory facilities and starting the project. This ensures correct protocols are
employed and the researcher is aware of all risks associated with the project.
Svenja Kratz must also receive a Hep B vaccination as the project will involve exposure to human tissue and
cell samples.
2.6.1... Specify and advise whether the chief researcher / investigator, principal researcher / investigator or
any of the associate researchers / investigators have been so certified and/or accredited or credentialed.
Training in the primary laboratory has been completed under supervision by Ms Rebecca Dawson. Training
included a comprehensive overview of aseptic technique and basic HSE model development. Svenja Kratz
has since been deemed competent in all required areas and has been granted access to the primary
laboratory facilities.
Svenja Kratz has received her first two Hep B vaccinations.
2.7. Training of researchers / investigators
2.7.1 Do the researchers / investigators or others involved in any aspect of this
research project require any additional training in order to undertake this research?
No
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3. RESOURCES
3.1. Project Funding / Support
3.1.1. Indicate how the project will be funded
3.1.1... Type of funding.
[Please note that all fields in any selected funding detail column (with the exception of the code) will need to
be completed.]
By Researchers Department or Organisation
Name of Grant / Sponsor IHBI - Tissue Repair and Regeneration Group
Amount of funding N/A
Code (optional) N/A
Confirmed / Sought Confirmed
Detail in kind support The funding will cover basic laboratory usage costs, media and other
consumerables.
Indicate the extent to which the scope of this
HREC application and grant are aligned
N/A
3.1.1... How will you manage a funding shortfall (if any)?
Since the project will not require a large amount of money to complete it is highly unlikely that a funding
shortfall will arise. If there is a shortfall, the chief investigator's research budget ($4500) will cover any
additional costs.
3.1.2 Will the project be supported in other ways eg. in-kind support/equipment by an
external party eg. sponsor
No
3.2. Duality of Interest
3.2.1 Describe any commercialisation or intellectual property implications of the funding/support
arrangement.
Since the project is largely an arts project using previously established scientific methods, it is unlikely that
any commercialisation or IP implications will arise.
3.2.2 Does the funding/support provider(s) have a financial interest in the outcome of
the research?
No
3.2.3 Does any member of the research team have any affiliation with the provider(s) of
funding/support, or a financial interest in the outcome of the research?
No
3.2.4 Does any other individual or organisation have an interest in the outcome of this
research
No
3.2.5 Are there any restrictions on the publication of results from this research? No
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4. PRIOR REVIEWS
4.1. Ethical review
4.1.0. Duration and location
4.1.0... In how many Australian sites, or site types, will the research be conducted? 1
4.1.0... In how many overseas sites, or site types, will the research be conducted? 0
Provide the following information for each site or site type (Australian and overseas, if applicable) at which the research is to be conducted
4.1.0...Site / Site Type 1
4.1.0... Site / Site Type Name
Institute of Health and Biomedical Innovation
4.1.0... Site / Site Type Location
The research will be conducted on site at the Institute of Health and Biomedical Innovation. Laboratory
experiments and research will be conducted in the primary cell laboratory on level 4 (Q401). Surveys and
interviews will also be conducted on site at IHBI. These interviews and surveys will take place at the chief
investigators work area on level 6 ( workarea 6WS57).
4.1.0...Provide the start and finish dates for the whole of the study including data analysis
Anticipated start date 01/11/2009
Anticipated finish date 30/04/2010
4.1.0... Are there any time-critical aspects of the research project of which an HREC
should be aware?
No
4.1.1 To how many Australian HRECs (representing site organisations or the
researcher’s / investigator's organisation) is it intended that this research proposal be
submitted?
1
4.1.1...HREC 1
4.1.1... Name of HREC Queensland University of Technology University Human Research Ethics
Committee (EC00171)
4.1.1...Provide the start and finish dates for the research for which this HREC is providing ethical review.
Anticipated start date or date range 01/11/2009
Anticipated finish date or date range 30/04/2010
4.1.1... For how many sites at which the research is to be conducted will this HREC
provide ethical review?
1
4.1.1...Site 1
4.1.1... Name of site Institute of Health and Biomedical Innovation
4.1.1... Which of the researchers / investigators involved in this project will conduct the research at this
site?
Principal Researcher(s) Associate Researcher(s)
Miss Svenja Kratz Ms Rebecca Dawson
4.1.2 Have you previously submitted an application, whether in NEAF of otherwise, for
ethical review of this research project to any other HRECs?
No
4.3. Peer review
4.3.1 Has the research proposal, including design, methodology and evaluation
undergone, or will it undergo, a peer review process? NS 1.2
No
4.3.1... Explain why the research proposal will not undergo a peer review process.
The research proposal has been reviewed and approved by principal supervisor A/Prof Andrew Brown,
associate supervisor Prof. Zee Upton and Research Fellow Ms Rebecca Dawson. As such, the project has
been assessed by a panel of QUT researchers. It has however, not undergone a formal peer review
process as this was not deemed necessary due to the nature of the project as a practice-based creative arts
study.
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Ethical Review Section
Summary
Applicant / Principal Researcher(s)
Miss Svenja Kratz
Svenja Kratz completed a bachelor of Creative Arts majoring in creative writing and contemporary art and graduated
with first class honours in 2003 at Griffith University. From 2000 - 2007, she was employed as a sessional lecturer
and tutor of contemporary art at Griffith University.
Since 2003 Svenja Kratz has also embarked on a successful artistic career. Her creative works, developed both
individually and in collaboration with other creative practitioners, have been exhibited throughout Australia. These
works have included online hypermedia projects, interactive installation, jewellery, photomedia and painting. As
such, Svenja Kratz has a very good background in contemporary art, collaborative and interdisciplinary practice.
In 2007, Svenja Kratz received an APA scholarship to complete a PhD at the Queensland University of Technology.
Her PhD study is an interdisciplinary art/science project that uses cell and tissue technologies to investigate the
intersections between biological bodies, the environment and socio-cultural influences.
Since starting her PhD, she has received comprehensive training in cell and tissue culture techniques at IHBI and
participated in relevant scientific training to ensure appropriate skills have been obtained to complete the project.
Potential conflicts of interest
No competing interests.
Associate Researcher(s) / Investigator(s)
Ms Rebecca Dawson
Rebecca Dawson holds a master of medical sciences and is a Research Fellow at IHBI. Her area of expertise is in
wound healing and she has extensive experience in the development of Human Skin Equivalent (HSE) models. She
is also responsible for training students and staff in primary cell culture techniques.
Potential conflicts of interest
No competing interests.
Other Relevant Personnel
A/Prof Andrew Brown
Dr Andrew Brown B.Ed. (Music), Grad. Dip. (Computing), M.Ed., PhD
Creative Industries Faculty – Music and Sound
Andrew Brown is a computational artist and musician with expertise in the areas of new media and interdisciplinary
arts practices and creativity.
Prof Zee Upton
B.Sc, B.Sc. Hons (Biochemistry), Ph.D. (Biochemistry)
School of Life Sciences
Leader of the Tissue Repair & Regeneration Program
Zee Upton has extensive experience in cell biology, medical biotechnology and tissue engineering. She is also an
expert in the areas of wound healing, tissue repair and regeneration and skin biology.
The TRR group, which she leads, is currently developing HSE models as part of their research and therefore the
required technical information and facilities are available to realise the proposed project.
Dr Courtney Pedersen
Dr Courtney Pedersen BFA (Photo), PhD (Visual Art)
Creative Industries Faculty - Visual Art/Art Theory
Courtney Pedersen is an associate lecturer at QUT in the Creative Industries Faculty. Her areas of expertise
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include art history and theory, cultural studies, feminist theory, geneology and contemporary art practice.
Mr Daniel Mafe
Dip. (Painting), Grad. Dip. (Painting)
Creative Industries Faculty – Visual Art
Daniel Mafe is a lecturer in painting in the Creative Industries Faculty at QUT. He has expertise in fine arts practice
and practice-based research strategies.
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5. PROJECT
5.1. Type of Research
5.1.1 Tick as many of the following 'types of research' as apply to this project. Your answers will assist
HRECs in considering your proposal. A tick in some of these boxes will generate additional questions
relevant to your proposal (mainly because the National Statement requires additional ethical matters to be
considered), which will appear in Section 9 of NEAF.
This project involves:
[X] Research using qualitative methods NS 3.1
[X] Research using quantitative methods, population level data or databanks, e.g survey research,
epidemiological research NS 3.2
[X] Research involving the collection and / or use of human samples NS 3.4
5.1.2 Does the research involve limited disclosure to participants? NS 2.3 No
5.1.3 Are the applicants asking the HREC / review body to waive the requirement of
consent? NS 2.3.5
No
5.2. Research plan
5.2.1 Describe the theoretical, empirical and/or conceptual basis, and background evidence, for the research
proposal, eg. previous studies, anecdotal evidence, review of literature, prior observation, laboratory or
animal studies (4000 character limit). NS 1.1
The Human Skin Equivalent/Experience Project has strong links to contemporary bioarts projects
incorporating human/and or animal tissue samples. Related works include the 'Harlequin Coat' project by
French artist Orlan, which consisted of a visual coat made up of pieces of skin from a variety of participants,
and the living tissue sculptures of The Tissue Culture and Art Project. These projects employed tissue
techniques as a conceptual foundation to critically comment on the use of such technologies and the
potential risks and benefits, as well as how new technologies are altering our understanding of the human
body. (see: http://www.symbiotica.uwa.edu.au/residencies/residents2)
The project also has strong connections to the 'Biojewellery' project developed by designers Tobie Kerridge
and Nikki Stott from the Royal College of Art in collaboration with bioengineer Ian Thompson at Kings
College in London. The 'Biojewellery' project involved the creation of wedding rings created from the bone
tissue of participants. This project aimed to "encourage ethical debate, and raise critical, constructive
questions over how advancements in science relate to our identities and desires".
(http://www.biojewellery.com/)
Following these examples, The Human Skin Equivalent/Experience Project aims to explore responses to
current cell and tissue technologies through the development of abject jewellery items that include HSE
models created using skin sections donated by Svenja Kratz and cells derived from the plucked hairs of
participants. The project not only aims to push the boundaries of what contemporary arts practice may
include, but also forms an investigation into taboos surrounding the body and how new medical technologies
can affect our relationship to and understanding of bodies.
5.2.2 State the aims of the research and the research question and/or hypotheses, where appropriate.
The HSE Project aims to establish an art/science project with beneficial outcomes to both areas. This
aspect is important as the project aims to explore how art and science can complement each other and
enable multiple research outcomes. The development of HSE models using keratinocytes from plucked
hairs will establish a new protocol at IHBI using primary keratinocytes from this novel source instead of skin.
The new HSE models using these keratinocytes will then be compared to the previously established models
to determine any differences in cellular growth and development.
From an arts/humanities perspective, this project functions as an ethical investigation, enabling participants
from diverse backgrounds to be directly involved in cell culture and voice their interests and concerns
through the creation of a personal jewellery item.
Although the jewellery items will be exhibited, they will then become the property of the participants for
everyday wear. This aspect will maximise exposure to the ideas the project raises, and also enables the
work to have a more personal and intimate connection with the participant’s body. Allowing the item to
remain the property of participants will enable the jewellery object to be circulated among a larger everyday
audience and become a part of the participants’ personal history.
5.2.3 Has this project been undertaken previously? No
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5.3. Benefits/Risks
5.3.0 Does the research involve a practice or intervention which is an alternative to a
standard practice or intervention?
Yes
5.3.0... Explain how the practice or intervention differs from standard practice or intervention.
The project is a practice-based research project that has been designed to enable project participants to
take a more active role in the research process. Unlike many other scientific projects in which cell donors
remain anonymous and have no real involvement with research, this project aims to create an experience for
the participant in which they can actively observe cell and tissue techniques using their own cells.
5.3.2 What expected benefits (if any) will this research have for the wider community?
IHBI researchers will benefit from this project as the project will establish a protocol for hair follicle
kertinocyte isolation and culture, which can be used in future research projects.
The project will also benefit other creative industries researchers interested in the creative possibilities of
arts/science projects. This work will contribute to new knowledge in the area of bioart, illustrating innovative
ways in which art and science can be used to highlight the flows between biological bodies and social and
cultural systems.
The project is also being developed for display in a public gallery, thus providing viewers with an insight into
current medical technologies.
5.3.3 What expected benefits (if any) will this research have for participants? NS 2.1
Participants will gain a deeper understanding of cell and tissue culture technologies and procedures.
5.3.4 Are there any risks to participants as a result of participation in this research
project? NS 2.1
Yes
5.3.5 Explain how the likely benefit of the research justifies the risks of harm or discomfort to participants.
NS 1.6
Participants will experience some minor discomfort when plucking hair for collection of follicles. Although it is
unlikely that the hair plucking procedure carries any risk of infection, this process may result in a minor skin
irritation.
As part of the project, participants will be present in the laboratory in which potentially harmful chemicals and
other materials are stored. The participant will not come directly into contact with any toxic chemicals or
materials, however there is a very slight chance that the participant may spill media while engaging in some
of the basic cell culture procedures (e.g.changing the cell media). The participant will be supervised and
assisted at all times in the laboratory and will be equipped with protective gear including lab coat and gloves
and will have a basic laboratory induction and health and safety training prior to coming into the laboratory.
Participants will not have any direct contact with tissue samples and will therefore not require immunisation
against Hep B. All procedures will also be performed in a class II biosafety cabinet. As such, it is very
unlikely that any harm will come to the participants. The benefit of the project therefore outweighs the risk.
5.3.8 Are there any other risks involved in this research? eg. to the research team, the
organisation, others
Yes
5.3.8... What are these risks?
Cell and Tissue Researchers:
When working with human tissue there is always the possibility that infectious agents may be present. For
this reason, all samples will be treated as potentially infectious and handled in a class II biohazard safety
cabinet.
Skin Donor:
Svenja Kratz may feel some discomfort during and following the removal of the skin sections required for the
dermal layer of the HSE models. However, since the procedure is low risk and does not require a full
thickness skin section, it is unlikely that there will be any complications arising from the process (e.g.
infection). Svenja Kratz and the medical practitioner will take full responsibility for the procedure and
subsequent medical care as this will be conducted off campus in the medical practitioner's surgery room.
Since the project will involve potential exposure of Svenja Kratz to her own cells, extra precautions will be
taken to avoid any risk of self cell infection.
Project Viewers
Gallery viewers and other members of the public may take exception of the use of human tissue and cells for
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the production of jewellery items.
5.3.8... Explain how these risks will be negated/minimised/managed.
Cell and Tissue Researchers:
All donated tissue will be handled by trained personel in a class II biohazard cabinet in a designated room
for human tissue samples. As a precaution Personel involved in the creation of the HSE models are advised
to be immunised against hepatitis B. All fluid exposed to the tissue will be discarded into bleach before
disposal. All solid discard is frozen then incinerated.
Researchers are also required to wear a protective lab coat and nitrile gloves in the laboratory. This limits
the risk of exposure to spilled medium. A water basin, shower and eyewash facilities are located in the
laboratory and trained health and safety/first aid staff are available on site should anything unforseen occur.
Skin Donor:
Svenja Kratz will receive appropriate medical care and attention by the surgeon following the procedure.
Svenja Kratz will reduce the risk of being infected with her own cells by not performing any dissection
procedures.
Project Viewers
While the nature of the project may be considered distasteful to some members of the public and may spark
some criticism, it is not the the first instance in which human cells have been used to manufacture jewellery
items. The project Biojewellery for example was a collaborative project involving design researchers Tobie
Kerridge and Nikki Stot from at the Royal College of Art, and Ian Thompson, a bioengineer at Kings College
London in which human bone cells derived from different participants were used to create bio-engineered
wedding rings. The purpose of this project was also to"to bring the medical and technical processes of
bioengineering out of the lab and into the public arena (http://www.biojewellery.com).
There are also numerous other bioart projects that have involved the use of human cells and tissues. The
French artist Orlan for example, created the new media installation 'The Harlequin Coat' , which involved the
co-culturing of various cells from different species and people in a custom bioreactor. The human cells were
derived from tissue banks, as well as skin biopsies from project participants.
(http://www.maska2023.org/projects/proposals/orlan/)
With an awareness of the potential for public outcry and sensationalism, publicity material for the project will
ensure that the project is properly situated as a research project that aims to engage the public into an
awareness of new biotechnologies through the production of personal, everyday objects with reference to
related bioarts projects. All publicity material will be reviewed and approved by QUT prior to their release.
5.3.8... Explain how these risks will be monitored.
Risks to personnel will be virtually eliminated through training and regular monitoring of procedures. Ms
Rebecca Dawson will ensure that the chief researcher receives appropriate training as well as monitor and
provide advice regarding risk management strategies.
5.3.8... Explain how any harm to participants, resulting from these risks, will be reported.
Any harm to participants will be immediately reported to the IHBI Health and Safety Officer located on site.
This will ensure that the participant received appropriate care and that the risk can be properly assessed.
5.3.9 Is it anticipated that the research will lead to commercial benefit for the
investigator(s) and or the research sponsor(s)?
No
5.3.11 Is there a risk that the dissemination of results could cause harm of any kind to
individual participants - whether their physical, psychological, spiritual, emotional,
social or financial well-being, or to their employability or professional relationships - or
to their communities?
Yes
5.3.11... Describe the risk and explain how it will be managed.
Participants may receive negative reactions from viewers and other members of the public as a result of
their involvement with this project. Participants will, however, be made aware of the potential public
disapproval of the use of human cells and tissues for the creation of jewellery objects. Should this aspect be
a cause for concern, they may decide to leave the project or have personal identifiers removed from
exhibition and publications material. This will be indicated in the consent form.
5.4. Monitoring
Refer to NS 3.3.19 - 3.3.25
5.4.1 What mechanisms do the researchers / investigators intend to implement to monitor the conduct and
progress of the research project? NS 5.5
Svenja Kratz, will report to her laboratory contact Ms Rebecca Dawson on a weekly basis. Svenja Kratz will
also keep her principal supervisor A/Prof Andrew Brown and associate supervisor Prof Zee Upton informed
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about the project progress through monthly project updates.
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6. PARTICIPANTS
6.1. Research participants
6.1.1  The National Statement identifies the need to pay additional attention to ethical issues associated with research involving certain specific
populations.
This question aims to assist you and the HREC to identify and address ethical issues that are likely to arise in your research, if its design will
include one or more of these populations.  Further, the National Statement recognizes the cultural diversity of Australia’s population and the
importance of respect for that diversity in the recruitment and involvement of participants. Your answer to this question will guide you to additional
questions (if any) relevant to the participants in your study.
6.1.1 Tick as many of the following 'types of research participants’ who will be included because of the
project design, or their inclusion is probable, given the diversity of Australia’s population. If none apply,
please indicate this below.
c) Design specifically excludes
People whose primary language is other
than English (LOTE)
[X]
Women who are pregnant and the human
foetus NS 4.1
[X]
Children and/or young people (ie. <18 years)
NS 4.2
[X]
People in existing dependent or unequal
relationships NS 4.3
[X]
People highly dependent on medical care NS
4.4
[X]
People with a cognitive impairment, an
intellectual disability or a mental illness NS
4.5
[X]
Aboriginal and/or Torres Strait Islander
peoples NS 4.7
[X]
People who may be involved in illegal activity [X]
6.2. Participant description
6.2.1 How many participant groups are involved in this research project? 1
6.2.2 What is the expected total number of participants in this project at all sites?
3
6.2.3. Group 1
6.2.3... Group name for participants in this group
Human Skin Equivalent/Experience Participants
6.2.3... Expected number of participants in this group
3
6.2.3... Age range
27 - 33
6.2.3... Other relevant characteristics of this participant group
The shortlisted participants are in excellent health and have no allergies or skin conditions.
6.2.3... Why are these characteristics relevant to the aims of the project?
These characteristics are relevant to this project to ensure that no pre-existing medical conditions will be
worsened due to participation in the project. For example, the plucking of hair could potentially cause
greater discomfort to participants with psoriasis or other skin conditions. Healthy participants will also limit
potential infection in the primary laboratory.
6.2.4. Your response to questions at Section 6.1 - Research Participants' indicates that the
following participant groups are excluded from your research. If this is not correct please
return to section 6.1 to amend your answer.
People whose primary language is other than English (LOTE)
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Children and/or young people (ie. <18 years)
People with an intellectual or mental impairment
People in existing dependent or unequal relationships with any member of the research team, the researcher(s), and/or the person undertaking
the recruitment/consent process (eg. student/teacher; employee/employer; warden/prisoner; officer, enlisted soldier; patient/doctor)
Aboriginal and/or Torres Strait Islander peoples
Women who are pregnant and the human foetus
People highly dependent on medical care
6.2.4... Have any particular potential participants or groups of participants been excluded from this
research? In answering this question you need to consider if it would be unjust to exclude these potential
participants. NS 1.4
Children and young people (<18) and people with an intellectual impairment were specifically excluded to
ensure participants would be able to give full consent, understand laboratory experiments and participate
fully in the required project tasks.
People whose primary language is other than English, pregnant women, people highly defendant on medical
care and Aboriginal/Torres Strait Islander peoples were not deliberately excluded but did not feature in the
list of people that expressed a desire to be involved in the project.
6.3. Participation experience
6.3.1 Provide a concise detailed description, in not more than 200 words, in terms which are easily
understood by the lay reader of what the participation will involve.
Participants will be required to donate 50 - 200 plucked hairs. These hairs will be plucked by the participants
using tweezers and placed in an antibiotic collection fluid supplied by Svenja Kratz (and prepared by Ms
Rebecca Dawson).
Keratinocyte cells will be isolated from these hairs and seeded onto a DED derived from skin sections
donated by Svenja Kratz.
Participants will be required to observe these laboratory procedures and may participate in some simple
procedures such as changing the nutrient media of the cells. This involvement is designed to enable
participants to gain a good understanding of HSE model protocols.
Participants will also be required to maintain a journal for the duration of the project and will be interviewed
during their engagement. They will also answer a short survey designed to assess the management and
design of the project.
6.4. Relationship of researchers / investigators to participants
6.4.1 Specify the nature of any existing relationship or one likely to rise during the research, between the
potential participants and any member of the research team or an organisation involved in the research.
Participants are acquaintances of Svenja Kratz.
6.4.2 Describe what steps, if any, will be taken to ensure that the relationship does not impair participants'
free and voluntary consent and participation in the project.
Participants have expressed a strong desire to be involved in the project. To ensure that the pre-existing
relationship does not impair the participants voluntary engagement, Svenja Kratz will stress that they are
free to leave the project at any point without fear of penalty or reprisal. This will also be clearly documented
in the ethics and consent forms which all participants will receive prior to starting the project.
6.4.3 Describe what steps, if any, will be taken to ensure that decisions about participation in the research
do not impair any existing or foreseeable future relationship between participants and researcher /
investigator or organisations.
Participants will be fully briefed to ensure they understand the nature of the project and what their
involvement will entail. Participant involvement does not require the disclosure of sensitive information. It is
therefore unlikely that the project will affect any future relationship between participants, researcher or
organisations.
6.4.4 Will the research impact upon, or change, an existing relationship between
participants and researcher / investigator or organisations.?
No
6.4.5 Is it intended that the interview transcript will be shown or made available to
participants? 3.1.15
Yes
6.4.5... Why is it considered important that participants have access to this information?
It is considered important that participants have access to all information arising from their participation if
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desired. This will ensure that participants can feel a sense of active involvement in the project and research
process.
6.5. Recruitment
6.5.1 What processes will be used to identify potential participants?
The project has been discussed in informal settings and a preliminary list of 20 people who were interested
in being involved in the project was compiled. This list was narrowed to ten potential participants based on
based primarily on availability. Participants will be recruited from this shortlist.
6.5.2 Is it proposed to 'screen' or assess the suitability of the potential participants for
the study?
Yes
6.5.2... How will this be done?
Participants will be screened for any medial conditions which may impact on their suitability. In addition to
medical screening, participants will be to required to indicate whether they would be able to commit to the
time requirements of the project.This will be done by asking participants to answer a brief questionnaire
consisting of the following questions:
QUESTIONAIRRE FOR PARTICIPANT:
MEDICAL CONCERNS
Do you have any known skin conditions which may be aggravated by having hairs plucked?
NO [] YES [] PLEASE SPECIFY:
Do you have any known allergies or sensitivity to particular materials?
NO [] YES [] PLEASE SPECIFY:
Do you have any known medical conditions which may be aggravated or otherwise impact on your
involvement in the project?
NO [] YES [] PLEASE SPECIFY:
AVAILABILITY
The project will involve a two hour laboratory induction and a weekly commitment of approximately 2 - 3
hours for six weeks for laboratory work and journal keeping. Do you have the time to participate in the
project?
YES [] NO[]
6.5.3 Describe how initial contact will be made with potential participants.
Shortlisted project participants will be contacted via e-mail. The e-mail will include information regarding the
project and their expected involvement. Participants interested in completing the project will respond and
will be selected based on their suitability.
6.5.3... Do you intend to include both males and females in this study? Yes
6.5.3... What is the expected ratio of males to females that will be recruited into this study and does this
ratio accurately reflect the distribution of the disease, issue or condition within the general community?
The expected ratio is 2:1 females to males. The ratio does not affect the study as the participant sample is
too small and gender is not one of the defining issues under investigation,
6.5.4 Is an advertisement, e-mail, website, letter or telephone call proposed as the form
of initial contact with potential participants?
Yes
6.5.4... Provide details and a copy of text/script.
Dear ............................,
You have expressed an interest in participating in the Human Skin Equivalent/Experience Project. As
discussed, the Human Skin Equivalent/Experience Project is being developed as part of the arts/science
PhD study 'Evolutionary Transgressions', and consists of a two part creative arts/science study involving the
production of jewellery art objects incorporating preserved Human skin equivalent (HSE) segments and
laboratory cultured cells.
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Human skin equivalents are three dimensional skin models which have been developed at The Institute of
Heath and Biomedical Innovation (IHBI) as an alternative to animal testing in wound healing research. The
HSE models used in this project will be created from a dermal layer derived from my skin, seeded with cells
isolated from your plucked hairs. The resulting HSE models will be fixed and encased in resin for
incorporation into a personal jewellery item based on your experience/involvement in the project. On
completion, the jewellery will be exhibited in a gallery. Following display, the jewellery piece will be yours.
YOUR PARTICIPATION
Your participation will involve donating 50 - 200 plucked hairs, which you will pluck yourself. You will be
expected to attend the hair follicle cell isolation procedure in the laboratory and may participate in some low
risk activities such as changing the nutrient media in which the cells grow. While in the laboratory, you will
agree to abide by the standard operating procedures for that facililty.
You will also be interviewed and asked to keep a journal of your experiences for the duration of the project.
This information will be used as a basis for the design of the jewellery item. The journal will be exhibited in
conjunction with your jewellery piece to reflect your engagement and thought processes. You will also
receive a brief survey. The survey will be used as feedback regarding project design and management.
The project will require approximately 2 - 3 hours per week for seven weeks.
PROJECT CONCEPT
The project is designed to function as both as an arts and science project with merit for both areas. The
development of HSE models using kerotinocytes (skin cells) from plucked hairs will establish a new method
at IHBI using primary keratinocytes from this novel source instead of skin. From an arts/humanities
perspective, this project functions as an ethical investigation into biotechnology, enabling participants from
diverse backgrounds to be directly involved in cell culture and voice their interests and concerns through the
creation of a personal jewellery item.
If you are still interested in participating in the project, please contact me via e-mail:
svenjakratz@iinet.net.au and I will send through consent forms and detailed project information for you to
consider.
I look forward to hearing from you.
Kind regards,
Svenja Kratz
6.5.5 If it became known that a person was recruited to, participated in, or was
excluded from the research, would that knowledge expose the person to any
disadvantage or risk?
Yes
6.5.5... What are the risks or disadvantages?
Some members of the public may object to the use of cells and tissues for the creation of jewellery items. As
such, participants may be exposed to negative comments for their involvement.
6.5.5... How will these issues be addressed?
Participants will be made aware of this issue prior to their involvement. This issue will also be addressed in
the consent form. Participants will also have the option of leaving the study at any point and may also remain
anonymous.
6.6. Consent process
6.6.1 Will consent for participation in this research be sought from all participants? Yes
6.6.1... Will there be participants who have capacity to give consent for themselves? Yes
6.6.1... What mechanisms/assessments/tools are to be used, if any, to determine each of these participant's
capacity to decide whether or not to participate?
Participants shortlisted for involvement in this study are all adults with tertiary education and no apparent
mental impairments which may limit their decision making capacity. Their suitability for the study has been
assessed through informal project discussions in which all potential participants appeared to understand the
nature of the project and were seen as highly capable of determining their involvement.
6.6.1... Are any of the participants children or young people? No
6.6.1... Will there be participants who do not have capacity to give consent for
themselves?
No
6.6.1... Describe the consent process, ie how participants or those deciding for them will be informed about,
and choose whether or not to participate in, the project.
Potential participants have already been informally approached regarding the project. A list of 20 participants
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was compiled and 10 shortlisted based on preliminary availability. These participants have supplied their
contact details. Following ethics clearance, these potential participants will receive an e-mail with an outline
of the project and what their participation will involve. If they are still keen to be involved in the project, they
will receive an e-mail with consent forms and detailed project information with timeline and brief medial
questionnaire (see attachment). If they are still willing to participate, a brief meeting will be held with the
participants in which all the project elements can be discussed and the participant can ask questions.
Participants will be selected based on no medial conditions which may be aggravated through their
involvement, as well as their availability. Once participants have been selected, they will be asked to sign
the consent forms and undertake the Health and Safety/Laboratory induction prior to project involvement will
begin.
6.6.1... If a participant or person on behalf of a participant chooses not to participate, are there specific
consequences of which they should be made aware, prior to making this decision? 4.6.6 - 4.6.7
There are no consequences for any participant who chooses not to participate.
6.6.1... Might individual participants be identifiable by other members of their group, and if so could this
identification could expose them to risks?
All individual participants will be identifiable, Their identification does not expose them to any risks, as the
information gathered from participants does not need to include sensitive data and all participants may
determine what they would like, or not like, to disclose. They will also be made aware that information they
will be identifiable prior to starting the project.
6.6.1... If a participant or person on behalf of a participant chooses to withdraw from the research, are there
specific consequences of which they should be made aware, prior to giving consent?
There are no consequences for any participant who chooses not to participate, however they may be asked
to state the reason for non-participation. Their response to this query is voluntary.
6.6.1... Specify the nature and value of any proposed incentive/payment (eg. movie tickets, food vouchers)
or reimbursement (eg travel expenses) to participants.
Participants will not receive any financial incentive, however the final jewellery items created using HSE
models containing their own hair bulb cells will remain their property following exhibition. This aspect is not
designed as 'payment', but rather functions as an important conceptual aspect, enabling the resulting
jewellery pieces to be exhibited through everyday social encounters.
6.6.1... Explain why this offer will not impair the voluntary nature of the consent, whether by participants' or
persons deciding for their behalf. NS 2.2.10 - 2.2.11
The offer of retaining ownership of the final jewellery pieces will not impair the voluntary nature of consent,
as it is part of the project specification and does not constitute a large financial outcome for the participants.
6.6.3 Do you propose to obtain consent from individual participants for your use of
their stored data/samples for this research project?
Yes
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8. CONFIDENTIALITY/PRIVACY
8.1. Do privacy guidelines need to be applied in the ethical review of this proposal?
8.1.1 Indicate whether the source of the information about participants which will be used in this research
project will involve:
[X] collection directly from the participant
8.1.1... Information which will be collected for this research project directly from the
participant
8.1.1... Describe the information that will be collected directly from participants. Be specific where
appropriate.
INTERVIEW
Information will be collected about each participants' personal experience and engagement in the project.
This information will be collected during informal interviews.
SAMPLE INTERVIEW QUESTIONS:
• Why did you decide to participate in the project?
• What questions has the project raised for you?
• e.g. Use of these technologies for medical purposes – positive; negative implications; ownership of
biological materials.
• Did your involvement in the project change your engagement with your body, particularly your
understanding of your cells and your biological body?
• What did find most interesting about being involved in the project?
• What would you like your jewellery piece to reflect in terms of your experience? Why?
The interview questions are designed to illicit more personal responses from participants. This initial
information will then be expanded upon in follow-up questions. These questions will form the basis for the
development of the personal jewellery item.
JOURNALS
Participants will also be asked to maintain a visual/reflective journal during their participation in the project.
The information in the journal will also be used as a basis for the creation of the individual jewellery piece.
The journal will be exhibited in a public gallery conjunction with the jewllery. Participants will be made aware
of this prior to commencing the project.
SURVEY
Surveys will also be conducted. The survey will be used to determine how well the project was managed
and which aspects could be improved in the future. This information will be primarily used for feedback
regarding project management and organisation.
SAMPLE SURVEY QUESTIONS:
Please Tick the most appropriate answer.
1. How would you rate the experience of being involved in the project?
Very Good [ ] Good [ ] Fair [ ] Poor [ ] Very Poor [ ]
2. How well did you find the project was managed and organsised?
Very Good [ ] Good [ ] Fair [ ] Poor [ ] Very Poor [ ]
8.1.1... The information collected by the research team about participants will be in the following form(s).
Tick more than one box if applicable.
[X] individually identifiable
[X] re-identifiable
8.1.1... Give reasons why it is necessary to collect information in individually identifiable or re-identifiable
form.
Page 21 of 30
Commercial-in-Confidence
The final creative works function as reflections of the individual participant's experiences and engagement
with cell and tissue technologies. The inclusion of (potentially) personal information and individually
identifiable participants is an important project component as this forms a stronger visual connection
between the artwork and participant.
8.2. Using information from participants
8.2.1 Describe how information collected about participants will be used in this project.
Interview and journal information will be used to prompt participants to think about their experience and
reflect on the issues that their involvement has brought up. The information collected will be used as a basis
for the design and concept of their individual jewellery pieces.
Survey data will be used as feedback to assist in the development of future projects involving external
participants.
8.2.2 Will any of the information used by the research team be in identified or
re-identifiable (coded) form?
Yes
8.2.2... Indicate whichever of the following applies to this project:
[X] Information collected for, used in, or generated by, this project will/may be used for another purpose by
the researcher for which ethical approval will be sought.
8.2.4 List ALL research personnel and others who, for the purposes of this research, will have authority to
use or have access to the information and describe the nature of the use or access. Examples of others are:
student supervisors, research monitors, pharmaceutical company monitors .
Svenja Kratz will have access to all information resulting from this study. This will include participant
interview transcripts, cell images, scientific and survey data.
Research associate, Rebecca Dawson, will have access to all information regarding the development of the
HSE models. This includes cell images, histology and other scientific data. This information will be used to
establish effective protocols for potential use in future IHBI TRR projects.
The supervisory team including Prof. Zee Upton, A/Prof Andrew Brown, Dr Courtney Pedersen and Dr
Daniel Mafe will also have access to the information arising from the study. This access will primarily be
granted to enable expert feedback and project guidance.
Participants will have access to the information that arises from their personal involvement including images
of their cells and interview transcript. They will not have direct access to other research material unless
negotiated.
8.3. Storage of information about participants during and after completion of the project
8.3.1 In what formats will the information be stored during and after the research project? (eg. paper copy,
computer file on floppy disk or CD, audio tape, videotape, film)
Interviews and interview transcripts will be stored digitally in mp3 (audio) format and as a computer file.
These files will be kept on the computer and back-up CD-ROM disks. Survey data will be digitally recorded
and the paper copy stored in room H220.
On completion of the project, the participant journals will be returned to them for storage.
Scientific data arising from this study (cell images, histology sections etc.) will be stored as electronic files
and any hard copy materials kept in the laboratory area of the chief investigator at IHBI on Level 6.
8.3.2 Specify the measures to be taken to ensure the security of information from misuse, loss, or
unauthorised access while stored during and after the research project? (eg. will identifiers be removed and
at what stage? Will the information be physically stored in a locked cabinet?)
Electronic data will be stored on the computer which has password protection and is accessible by the chief
investigator only. Hard copy research data will be stored in a lockable cabinet.
These procedures are designed to ensure the data will not be lost or accidentally deleted. Participant
confidentiality is not a major concern as the project does not require the disclosure of sensitive information.
Given the this research involves a proposed waiver of consent and the intent of exposing illegal activity [see NS 4.6.1] the HREC must be satisfied
that your response to this question has justified that there is sufficient protection of the privacy of the participants.
8.3.5 The information which will be stored at the completion of this project is of the following type(s). Tick
more than one box if applicable.
[X] individually identifiable
[X] re-identifiable
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8.3.5... Give reasons why it is necessary to store information in identifiable or potentially identifiable (coded)
form.
The project is about individual experience, it is important to maintain the personal connection between
participant and resulting artwork.
8.3.5... If the data can be re-identified using a code, specify the security arrangements and access for the
code.
N/A
8.3.6 For how long will the information be stored after the completion of the project and why has this period
been chosen?
The data will be stored for 5 years following completion of the project. This will ensure that the final PhD
study has been completed and information can be tracked if necessary.
8.3.7 What arrangements are in place with regard to the storage of the information collected for, used in, or
generated by this project in the event that the principal researcher / investigator ceases to be engaged at
the current organisation?
Information related to the development of the HSE models will be documented in a laboratory journal which
will remain on site at IHBI and the property of QUT. This will enable the scientific data and research
outcomes to be used in future IHBI TRR projects.
Other data arising from this study will be passed on the supervisory team should the principal researcher
leave the current organisation prior to completing the study.
8.4. Ownership of the information collected during the research project and resulting from
the research project
8.4.2 Who is understood to own the information resulting from the research, eg. the final report or published
form of the results?
Scientific research data arising from the study will be made accessible for use by the IHBI TRR group who
has funded the project, however the IP, data and creative outcomes including photomedia images and
published project outcomes will be owned by the artist Svenja Kratz. Jewellery items and journals will be the
property of individual participants. However, Svenja Kratz will retain copyright of the documentation of these
project components.
8.4.3 Does the owner of the information or any other party have any right to impose
limitations or conditions on the publication of the results of this project?
No
8.5. Disposal of the information
8.5.1 Will the information collected for, used in, or generated by this project be
disposed of at some stage?
No
8.6. Reporting individual results to participants and others
8.6.1 Is it intended that results of the research that relate to a specific participant be
reported to that participant?
Yes
8.6.1... Specify in what form the results will be reported to participants.
Results will be reported to the participants in the form of final creative works.
8.6.1... How will the results be communicated to participants? eg telephone call, individual letter, copy of
publication, consultation with a medical practitioner or other
Participants will be invited to the exhibition of the jewellery items which constitutes the final project outcome.
This invitation will take the form of an individual letter.
Should a publication arise from the project, participants will be notified of this and a copy of the document
made available upon request.
8.6.1... Who will be responsible for communicating the project results to participants?
The researcher Svenja Kratz.
8.6.2 Is the research likely to produce information of personal significance to
individual participants?
Yes
8.6.3 Will individual participant's results be recorded with their personal records? Yes
8.6.4 Is it intended that results that relate to a specific participant be reported to
anyone other than that participant?
Yes
8.6.4... To whom will the results be reported other than the participant?
Results will be reported to research associate Ms Rebecca Dawson and the supervisory team. Final
outcomes will be included in an exhibition and the final PhD thesis and will therefore also be publicly
available.
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8.6.4... Explain why the results will be reported to a person other than the participant?
Since the final outcome of this study is a creative work, results are designed for public exhibition and are not
of a sensitive nature.
8.6.4... Will the participant be told that their results will be reported to another person? Yes
8.6.5 Is the research likely to reveal a significant risk to the health or well being of
persons other than the participant, eg family members, colleagues
No
8.6.6 Is there a risk that the dissemination of results could cause harm of any kind to
individual participants - whether their physical, psychological, spiritual, emotional,
social or financial well-being, or to their employability or professional relationships - or
to their communities?
Yes
8.6.6... Describe the risk and explain how it will be managed.
Participants may receive negative reactions from viewers and other members of the public as a result of
their involvement with this project. Participants will, however, be made aware of the potential public
disapproval of the use of human cells and tissues for the creation of jewellery objects. Should this aspect be
a cause for concern, they may decide to leave the project or remain anonymous and have all personal
identifiers removed from exhibition and publications material.
8.6.7 How is it intended to disseminate the results of the research? eg report, publication, thesis
It is anticipated that results will be disseminated through public exhibition, creative documentation,
publication and thesis.
8.6.8 Will the confidentiality of participants and their data be protected in the
dissemination of research results?
No
8.6.8... Explain why confidentiality will not be protected and describe the measures that have been taken to
respect and protect the welfare and rights of participants.
It is anticipated that participants will remain publicly identifiable during all project stages. This will maintain
the personal connection between biological material, human donor and their individual experiences.
Participants will be made aware of this during the recruitment stages. At later project stages, individual
participants may still decline having their names and details published. In this case, the participant will
receive a coded identifier. This will enable the participant to retain the right to remain anonymous should
they have any concerns.
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9. PROJECT SPECIFIC
9.5. Research involving the collection and / or use of human samples
You have indicated that the project involves the use of human samples.
9.5.1 What is the nature of sample/s you plan to use?
The experiments and creative works will involve the use of:
1. Cells isolated from plucked hair follicles (primary keratinocytes). Participants will be required to donate 50
- 200 plucked hairs.
2. Unprocessed skin sections as donated by Svenja Kratz, the PhD student who is the chief researcher in
this project. This tissue will consist of four 15 mm x 15 mm x .8 mm split skin sections.
The above samples will be used to create reconstructed human skin equivalent (HSE) models prepared
using a de-epidermised dermal layer from Svenja Kratz's skin,with keratinocyte cells isolated from
participant's hair follicles reintroduced.
9.5.2 What is the source of the sample/s you wish to use? (tick all boxes that apply)
[X] Collected from participants recruited to this research project who are not concurrently undergoing
diagnosis or treatment.
9.5.2... By whom will the sample/s be collected? Please detail the process of collection.
NS 3.4.1 (a-f)
A third party
9.5.2... How and by whom will the sample/s be collected?
HAIR FOLLICLES
Participants will be asked to pluck their own hairs using standard tweezers and place them in a container
with antibiotic collection fluid supplied by Svenja Kratz and prepared by Ms Rebecca Dawson.
SKIN SECTIONS
Svenja Kratz will have four 15mm x 15mm x .8mm split skin sections removed by a licensed surgeon over a
period of six months. The skin sections can be likened to a grazed knee and will not require stitches.The
wound will heal without surgical intervention using a standard dressing in one to two weeks. Svenja Kratz
will receive appropriate medial care and attention by the surgeon following the skin removal. The procedure
will not be conduced at QUT and the artist Svenja Kratz and the medical practitioner will take full
responsibility for the procedure with no QUT affiliation or liability.
9.5.2... In what form will the samples be provided to the research team? individually
identifiable
9.5.3 In what form will the sample(s) be used by the investigators in the conduct of this
project?
Identified
9.5.4 Will the tissue sample(s) used for this project be destroyed once the project is
completed?
No
9.5.4... Explain why the tissue sample/s will not be destroyed; who will have access to them in the future;
and whether the tissue samples will be used to establish a tissue bank or genetic register.
On completion of the final jewellery item, remaining participant cells will be destroyed. They will therefore
not be used for any further research or to establish a tissue bank etc.
However, the resulting HSE model will not be destroyed. The model will be fixed in formalin (a standard
procedure for fixing biological material) and preserved in resin for inclusion in a jewellery item. As such, the
HSE model will no longer be living and the fixing/preservation process will remove any risk of infection.
9.5.5 Does this research involve the development of a cell line? No
9.5.6 Provide details of the collection and management of this information source. NS 3.4.1 (a-f)
Collected samples will be clearly documented in the researcher's laboratory journal indicating the collection
date, nature of the sample and participant details. All samples being used in the laboratory will also be
clearly labeled according to established protocols to ensure correct samples are being used in experiments.
Participant samples will also be disposed according to established laboratory guidelines.
9.5.7 Describe how you will ensure that all sample/s used in this project will be stored securely and describe
how you will monitor this as well as the use of the sample/s.
All samples collected will be stored according to established tissue collection and storage guidelines.
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10. DECLARATIONS AND SIGNATURES
10.1 Project Title
Human Skin Experience/Equivalent Project
10.2 Human Research Ethics Committee to which this application is made
Queensland University of Technology University Human Research Ethics Committee (EC00171)
10.3 Signatures and undertakings
Applicant / Principal Researchers (including students where permitted)
I/we certify that:
- All information is truthful and as complete as possible.
- I/we have had access to and read the National Statement on Ethical Conduct in Research Involving
Humans.
- the research will be conducted in accordance with the National Statement.
- the research will be conducted in accordance with the ethical and research arrangements of the
organisations involved.
- I/we have consulted any relevant legislation and regulations, and the research will be conducted in
accordance with these.
- I/we will immediately report to the HREC anything which might warrant review of the ethical approval of
the proposal NS 5.5.3 including:
- serious or unexpected adverse effects on participants;
- proposed changes in the protocol; and
- unforseen events that might affect continued ethical acceptability of the project.
- I/we will inform the HREC, giving reasons, if the research project is discontinued before the expected
date of completion NS 5.5.6 see NS 5.5.8(b);
- I/we will adhere to the conditions of approval stipulated by the HREC and will cooperate with HREC
monitoring requirements. At a minimum annual progress reports and a final report will be provided to the
HREC.
Applicant / Chief Researcher(s) / Principal Researcher(s)
Miss Svenja Kratz __________________________________ ____/____/______
Queensland University of Technology Signature Date
Associate Researchers
Ms Rebecca Dawson __________________________________ ____/____/______
Signature Date
Supervisor(s) of student(s)
I/we certify that:
- I/we will provide appropriate supervision to the student to ensure that the project is undertaken in
accordance with the undertakings above;
- I/we will ensure that training is provided necessary to enable the project to be undertaken skilfully and
ethically.
A/Prof Andrew Brown __________________________________ ____/____/______
Signature Date
Prof Zee Upton __________________________________ ____/____/______
Signature Date
Dr Courtney Pedersen __________________________________ ____/____/______
Signature Date
Mr Daniel Mafe __________________________________ ____/____/______
Signature Date
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Heads of departments/schools/research organisation
I/we certify that:
- I/we are familiar with this project and endorse its undertaking;
- the resources required to undertake this project are available;
- the researchers have the skill and expertise to undertake this project appropriately or will undergo
appropriate training as specified in this application.
_________ __________________ ________________________________
Title First name Surname
________________________________ ________________________________
Position Organisation name
____/____/____ ________________________________
Date Signature
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11. ATTACHMENTS
This page and all pages that follow don't need to be submitted to your HREC.
11.1 List of Attachments
Core Attachments Attachments which may be
required/appropriate.
Recruitment/invitation Copy of advertisement, letter of invitation etc
Participant Information Copy or script for participant
Copy or script for parent, legal guardian or person responsible as
appropriate
Consent Form Copy for participant
For parent, legal guardian or person responsible as appropriate
For, optional components of the project eg. genetic sub study
Peer review Copy of peer review report or grant submission outcome
HREC approvals Copy of outcome of other HREC reviews
Attachments specific to
project or participant
group
Attachments which may be
required/appropriate.
Research conducted in the workplace
or possibly impacting on workplace
relationships
Evidence of support/permission from workplace where research will be
conducted
Epidemiological research Evidence of support/permission from database custodian for proposed
access / use of data
Research involving the collection and
/ or use of human samples
Evidence of support/permission from tissue bank or tissue custodian for
proposed access / use of tissue
Evidence of having met any legal requirements for use of autopsy or
coronial autopsy tissue
Research involving assisted
reproductive technologies (ART)
Evidence of having met any legal requirements relevant to the research
People whose primary language is
other than English (LOTE)
English translation of participant information/consent forms
Children and/or young people (ie. <18
years)
Information/consent form for parent, legal guardian or person
responsible
People with an intellectual or mental
impairment
Information/consent form for legal guardian or person responsible
People highly dependent on medical
care
Information/consent form for legal guardian or person responsible
Aboriginal and/or Torres Strait
Islander peoples
Evidence of support / permission of elders and/or other appropriate
bodies
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11.2 Participant information elements
Core Elements
Provision of information to participants about the following topics should be considered for all research projects.
Core Elements Issues to consider in participant information
About the project Full title and / or short title of the project
Plain language description of the project
Purpose / aim of the project and research methods as appropriate
Demands, risks, inconveniences, discomforts of participation in the
project
Outcomes and benefits of the project
Project start, finish, duration
About the investigators / organisation Researchers conducting the project (including whether student
researchers are involved)
Organisations which are involved / responsible
Organistions which have given approvals
Relationship between researchers and particpants and organisations
Participant description How and why participants are chosen
How participants are recruited
How many participants are to be recruited
Participant experience What will happen to the particant, what will they have to do, what will
they experience?
Benefits to individual, community, and contribution to knowledge
Risks to individual, community
Consequences of participation
Participant options Alternatives to participation
Whether participation may be for part of project or only for whole of
project
Whether any of the following will be provided: counselling, post research
follow-up, or post research access to services, equipment or goods
Participants rights and responsibilities That participation is voluntary
That participants can withdraw, how to withdraw and what consequences
may follow
Expectations on participants, consequences of non-compliance with the
protocol
How to seek more information
How to raise a concern or make a complaint
Handling of information How information will be accessed, collected, used, stored, and to whom
data will be disclosed
Can participants withdraw their information, how, when
Confidentiality of information
Ownership of information
Subsequent use of information
Storage and disposal of information
Unlawful conduct Whether researcher has any obligations to report unlawful conduct of
participant
Financial issues How the project is funded
Declaration of any duality of interests
Conspensation entitlements
Costs to participants
Payments, reimbursements to participants
Commercial application of results
Results What will particpants be told, when and by whom
Will individual results be provided
What are the consequences of being told or not being told the results of
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Core Elements Issues to consider in participant information
research
How will results be reported / published
Ownership of intellectual property and commercial benefits
Cessation Circumstances under which the participation of an individual might cease
Circumstances under which the project might be terminated
Research Specific Elements
Provision of information to participants about the following topics should be considered as may be relevant to the
research project.
Specific to project or
participant group
Additional issues to consider in participant
information
Research involving the collection and
/ or use of human samples
How samples will be accessed, collected, used, stored, and disposed of
Who will have access to samples
Can participants withdraw their samples, how, when
Ownership of samples
Subsequent use of samples including development of cell lines
Any legal requirements / constraints on collection or use of samples eg.
autopsy, coronial autopsy
Any legal requirements regarding consent for use of sampels eg.
autopsy, coronial autopsy
Research involving assisted
reproductive technologies (ART)
Have the consent requirements of the NHMRC ART guidelines (pg 50)
been met?
Aboriginal and/or Torres Strait
Islander peoples
describe consultation process to date and involvement of leaderswhether
ATSI status will be recorded
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HSE – HUMAN SKIN EXPERIENCE PROJECT 
 
DETAILED PROJECT OVERVIEW: 
 
The Human Skin Equivalent/Experience Project is a two part art/science study involving the development of 
jewellery items using preserved human skin equivalent (HSE) components created from a dermal layer 
sourced from the artists skin seeded with cells derived from participants’ hair bulbs. The HSE components 
incorporated in the jewellery will be fixed in formalin and coated in resin, a process that kills cells but 
preserves cell structure. 
 
PART 1: INITIAL HSE MODEL DEVELOPMENT USING HAIR FOLLICLE KERATINOCYTES 
 
The first project component involves establishing working protocols for growing hair follicle-derived 
keratinocytes and producing HSE models using these isolated keratinocytes and donated dermis. This 
project component is designed as a proof of concept test and consists of three basic stages. 
 
Stage I: Training and Optimisation of Process 
 
The first stage involves receiving appropriate training in the primary skin cell culture laboratory, optimising 
HSE parameters and establishing working protocols. 
1. Primary Laboratory Training. During the starting phase of project development, Svenja Kratz will be 
inducted and trained in the primary laboratory (Q401 IHBI). This will include standard health and safety 
regulations as well as the implementation of appropriate safety measures to minimise risks associated with 
Svenja Kratz working with her own cells. The training will then progress to being proficient in standard 
keratinocyte culture and familiarisation with these cells. 
2. Protocol development. A working protocol for isolating and growing keratinocytes from hair follicles will be 
established. The hair follicles will be donated by Svenja Kratz. 
 
Stage II: HSE Model Development 
 
Once working protocols have been established and hair follicle-derived keratinocytes have been successfully 
isolated , Svenja Kratz will have a skin section removed to create a HSE model using her own dermis.  
 
This stage involves: 
1. Removal of skin section from Svenja Kratz. A 15 mm x 15 mm x 0.8 mm split thickness skin section will 
be removed by a licensed surgeon under local anaesthetic. This procedure will be conducted outside QUT 
and Svenja Kratz and the surgeon will take full responsibility for the surgery which will have no QUT 
affiliation. The removal of the skin will not require stitches and will heal with a basic dressing only. This skin 
section will be used to establish a DED layer for seeding with hair follicle derived keratinocytes from Svenja 
Kratz. 
2. HSE model development. A HSE model will be created using a DED layer created from the skin section 
donated by Svenja Kratz, seeded with keratinocytes isolated from her hair follicles.  Once complete, the 
model will be will be stained and documented, then fixed in paraformaldehyde for inclusion in a jewellery art 
object. 
 
Basic Protocols: 
Although protocols will be refined during project development, the basic procedures involve: 
 
Hair Follicle Keratinocyte isolation and culture: 
 
Primary cultures of hair follicle keratinocytes will be established from plucked participant hairs as follows. 
The follicles will be plucked from the scalp, arms or legs of participants and the bulk of the hair shafts cut 
off. The follicles will then be immersed in Dulbecco’s modified Eagles Medium (DMEM) with antibiotics. Bulbs 
in anagen phase will be selected under the dissectiong microsope. Following repeated rinsing in the 
antibiotic media solution, the follicles will be transferred into a Petri dish immersed in trypsin EDTA. This will 
assist in dissociation of keratinocytes into individual cells. Residual trypsin activity will be quenched by 
adding DMEM and 10% fetal bovine serum. (1) Dissociated cells will be centrifuged and re-suspended in 
media. The harvested cells will then be seeded into culture flasks in the presence of lethally irradiated 
mouse 3T3 cells. Control cells will be cultured as per Rheinwald and Green (2) in DMEM/F12 medium with a 
mix of growth factors, additives and10% fetal calf serum. 
 
To prepare the Dermis 
 
The split thickness skin section derived from Svenja Kratz will be processed as below: 
 
A split thickness skin section (15 mm x 15 mm x 0.8 mm) will be surgically removed from Svenja Kratz by a 
licensed surgeon. This procedure will be done off campus and Svenja Kratz and the medical practitioner will 
take full responsibility for the procedure with no QUT affiliation or liability. The skin sections will be collected 
in antibiotic fluid prepared by Ms Rebecca Dawson. 
 
Following collection the epidermis will be removed using one of the following methods: 
Method 1: Skin sections will be incubated in 1M salt solution to allow removal of the epidermis. 
Method 2: Skin sections will undergo a sterilistion process which involves either a glycerol incubation 
followed by ethylene oxide sterilization (3) or peraacetic acid washes (4) then salt solution incubation to 
remove the epidermis. 
 
The HSE 
The composite will comprise the processed dermis with the isolated cells mentioned above (5). 
 
Stage III: Design and development of jewellery art object. 
3. Design and creation of jewellery object. The final stage of PART 1 involves the development of a jewellery 
item incorporating sections of the HSE model created using Svenja Kratz’s cells and tissue. The HSE model 
sections used in the creation of the jewellery will be preserved in resin and therefore carry no risk of 
infection. It is anticipated that this jewellery object will draw inspiration from the tissue culture process. 
 
PART 2: PARTICIPANT INVOLVEMENT 
Following the successful development of HSE models using hair follicle-derived keratinocytes, participants 
will be invited to contribute hair follicles for keratinocyte culture. These keratinocytes will be seeded onto 
DED layers developed from skin sections donated by Svenja Kratz to create a new HSE for each participant. 
Participants will observe the basic cell culture process and HSE model development and have the 
opportunity to feed the cells (change the nutrient media). This will enable the participants to gain a better 
understanding of cell and tissue culture techniques. HSE models will be created in succession, with a time 
period of 6 – 8 weeks allocated for each model. DED models developed using external participant 
keratinocytes will be used in the production of jewellery items, designed in collaboration with the 
participants. 
 
This project component consists of three individual stages. 
 
Stage I: Hair Follicle Collection and Keratinocyte Culture. 
1. Hair Follicle Donation. Each participant will donate 50 – 200 plucked hairs with the hair bulb intact and 
will have signed consent forms prior to donating the hairs. 
2. Keratinocyte isolation and culture. Keratinocytes from the hair bulbs will be isolated and cultured in 
laboratory Q401. Participants will observe this process and have the opportunity to change the nutrient 
medium during the culture period. Participants may also observe and document their cells using a light 
microscope. During these engagements all participants will be assisted and strictly supervised. Additional 
keratinocytes may be cultured to enable thin cell layers to be preserved and used as part of the jewellery 
item. 
 
Stage II: HSE Model Development 
1. Removal of skin section from Svenja Kratz. A 1.5 cm x 1.5 cm x .8 cm split thickness skin section will be 
removed for each HSE model (total of three). This skin section will be used to establish a DED layer for 
seeding with participant keratinocytes. The procedure will be performed by a licensed surgeon under local 
anaesthetic as above. 
2. HSE model development. The skin sections donated by Svenja Kratz will be used to construct DED layers 
for seeding with the above participant keratinocytes to create HSE models. Participants will observe this 
process but have no direct exposure to any tissue material. One HSE model will be cultured in ‘Vegan’ serum 
free conditions using the serum-free technology developed by the TRR team. This model will be the final 
HSE created for the project. 
3. HSE Model Documentation and Preservation. Each HSE model from Stage II will be documented for 
comparison to previous HSE models developed at IHBI and later preserved in paraformaldehyde for use in 
the creation of jewellery objects.   
 
Stage III: Collaborative Jewellery Design 
1. Participant consultation and jewellery design. Participants will be asked to maintain a journal for the 
duration of the project. They will also be interviewed at different stages. The resulting information will be 
used to design a jewellery art object which connects to aspects of their experience of working with and 
observing their cells in culture. The ethics and consent forms organised and signed by participants will 
include the interview process and journal maintenance 
(see attached documents). 
2. Jewellery Creation. The jewellery art objects will be created using a combination of images sourced during 
the development of the HSE models, as well as the actual model, which will be immediately fixed and 
preserved in resin. 
3. Exhibition. The final jewellery item will be displayed as part of an exhibition. Individual pieces will be 
documented for use by IHBI researchers and the artist, but the individual items will remain the property of 
the project participants. 
 
Training: 
Svenja Kratz will receive appropriate health and safety and laboratory training from IHBI researchers prior 
to commencing the project. 
Vaccinations: 
In accordance with safety regulations, Svenja Kratz has organised a HEP B vaccination schedule and has had 
her first two inoculations. 
Participants will not be required to have HEP B vaccinations as they will not be handling any biomaterials 
such as tissue from other people. 
 
Reference Lists 
1 Alain Limat and Friedrish K.Noser (1986) Serial Cultivation of Single Keratinocytes from the Outer Root Sheath of 
Human Scalp Hair Follicles, J. Invest. Dermatol 87:485-488 
2 Rheinwald and Green (1975) Serial cultivation of strains of human epidermal keratinocytes: the formation of 
keratinizing colonies from single cells, Cell Vol.6,331-344. 
3 Chakrabarty KH, Dawson RA, Harris P, Layton C, Babu M, Gould L, Phillips J, Leigh I,Green C, 
4 Freedlandr E and MacNeil S. (1999) Development of autologous human epidermal/dermal composites based on 
sterilized human allodermis for clinical use. British Journal of Dermatology 141:811-823. 
5 Huang Q, Dawson RA, Pegg DE, Kearney JN, MacNeil S. (2004) Use of peracetic acid to sterilise human donor skin for 
production of acellular dermal matrices for clinical use. Wound Rep Reg 12:276-287. 
6 Tinois E, Tiollier J, Gaucherand M,Dumas H, Tardy M,Thivolet J.in vitro and post transplantation differentiation of human 
keratinocytes grown on the human type iv collagen film of bilayered dermal substitute. Exp Cell Res 
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HEALTH AND SAFETY 
 
PHD TITLE 
Evolutionary Transgressions: A Phenomenological Approach to Abjection through the Integration of Organic 
and Inorganic Elements in the Creation of Generative and Interactive Audio Visual Installations. 
 
PROJECT TITLE - SPECIFIC WORK 
HSE – HUMAN SKIN EXPERIENCE/EQUIVALENT PROJECT 
 
RESEARCH TEAM: 
 
Svenja Kratz - PhD Student 
Rebecca Dawson –IHBI Scientist - Tissue Repair and Regeneration 
 
SUPERVISORY TEAM: 
 
PRINCIPAL SUPERVISOR: A/Prof Andrew Brown (40%) 
B.Ed. (Music), Grad. Dip. (Computing), M.Ed., PhD 
Creative Industries Faculty – Music and Sound 
 
ASSOCIATE SUPERVISOR: Prof Zee Upton (20%) 
B.Sc, B.Sc. Hons (Biochemistry), Ph.D. (Biochemistry) 
School of Life Sciences 
Leader of the Tissue Repair and Regeneration Program within the QUT Institute of Health and Biomedical 
Innovation 
 
ASSOCIATE SUPERVISOR: Dr Courtney Pedersen (20%) 
BFA (Photo), PhD (Visual Art) 
Creative Industries Faculty - Visual Art/Art Theory 
 
ASSOCIATE SUPERVISOR: Mr Daniel Mafe (20%) 
Dip. (Painting), Grad. Dip. (Painting) 
Creative Industries Faculty – Visual Art 
 
DETAILED DISCUSSION 
 
The basic hair removal and cell culture procedure will be discussed with the participant one week prior to 
commencing the project. This will include an overview of the basic process including hair plucking location 
and basic protocol for hair bulb cell isolation and culturing in the laboratory. Participants will receive 
appropriate documentation outlining the project and their involvement to take home and sign. Participants 
will also be inducted in basic laboratory health and safety protocols prior to commencing the project. 
 
On the day scheduled for hair plucking, the participant will have the process outlined again and will be 
required to submit signed documentation outlining their agreement to participate in the project. During all 
stages of project development including, the hair plucking procedure, the participant has the right to stop 
and refuse further participation. This will be made clear to the participant. 
 PROCEDURE OVERVIEW 
 
Hair Plucking: 
The hair plucking procedure will simply involve plucking 50 – 200 hairs from the head, leg or arm of the 
participant, using tweezers. Hairs with intact bulbs will be selected for keratinocyte isolation and culture. 
This process will be performed by participants using standard tweezers. 
 
Cell Culture: 
Participants will be strictly observed and assisted during all stages of laboratory engagement. They will also 
be outfitted with protective gear including laboratory coat, protective eyewear and gloves. 
 
Keratinocyte Isolation 
Participants will not be directly involved in the keratinocyte isolation process. They will be present as 
observers only and will not have any contact with their own cells or other laboratory materials as the entire 
procedure will be performed in a biosafety cabinet by a trained IHBI member. A senior staff member will be 
present during the procedure and trained health and safety/ first aid officers will be available on the level, 
should any unforseen incident occur. 
 
Media Change 
Participants will have the option of participating in changing the media of their cells. This process simply 
involves using a sterile pipette to remove the liquid nutrient medium in the culture flask. This used media is 
placed in a bleach container which neutralises any biological agents. The participant then adds 10 ml of new 
liquid nutrient medium to the flask. The flask is closed and placed into the incubator. 70% 
Ethanol wipes (70%) will be available should any medium be spilled during the media change process. 
The procedure will be performed in a biosafety cabinet. 
 
Microscopy 
Participants may also participate in the project by observing and documenting their cells in culture using a 
light microscope. During this process the cells will be contained in a sealed culture flask. There is therefore 
no risk of exposure to the cells or medium. 
 
MATERIALS: 
Participants will be required to wear a laboratory coat and gloves at all times in the laboratory. Materials 
used during the media change process include: 
• Household bleach – no direct contact. Contained in the biosafety hood and there is no major 
risk of skin exposure or fume inhalation. 
• 70% Ethanol Wipes –no direct contact. Contained in the biosafety hood and there is no major 
risk of skin exposure or fume inhalation. 
• Nutrient Medium containing antibiotics (Gentimicin and Penecillin-Streptomicin) and Fetal Bovine 
Serum – no direct contact. The nutrient medium will be handled with a sterile pipette in the 
biosafety cabinet. There is therefore no major risk of exposure to the participant. 
 
FACILITIES 
 
The cell isolation and culturing procedure will take place in the laboratory on Level 4 (Q401). This facility is 
fully equipped with all the required materials and equipment including, incubator, biosafety cabinet and 
safety equipment (shower, basin, eye washer). 
 
EMERGENCY PROCEDURE 
 
Since all procedures will be carried out on campus at IHBI during office hours, qualified laboratory and 
health and safety and first aid staff will be available on premises in the unlikely event of an accident – e.g. 
slipping. 
 
ELECTRICAL/OTHER EQUIPMENT 
 
The project will require use of some laboratory technical equipment. This equipment is owned by the 
university and is regularly tested by qualified electricians to ensure proper safety and functioning. The 
participant will, however, not use of the equipment and therefore not be at risk. 
Material Safety Data Sheet 
Classified as hazardous according to criteria of NOHSC 
Infosafe No. 1JA3K Issue Date: March 2002 ISSUED by JASOL
Product Name: COMMERCIAL BLEACH
                                                      
COMPANY DETAILS
Company 
Name
JASOL AUSTRALIA
Address 131 GARLING STREET O'CONNOR 
WA 6163  
Emergency 
Tel.
1 800 629 953
Tel/Fax Tel: (08) 9337-4844  Fax: (08) 9314-1099
IDENTIFICATION
Product Code 124
Product Name COMMERCIAL BLEACH
Proper 
Shipping  
Name
HYPOCHLORITE SOLUTION
UN Number 1791
DG Class 8
Packing 
Group
III
Hazchem 
Code
2X
Poisons 
Schedule
S5
Product Use As a bleaching agent and source of active chlorine.
Physical Data
Appearance Clear, almost colourless, mobile liquid. May become yellow on long 
storage. Miscible with water in all proportions. pH is alkaline.
Boiling Point 100C
Vapour 
Pressure
Not available.
Specific 
Gravity
1.25
Flash Point > 61C
Solubility in  
Water
Miscible with water in all proportions.
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Other Properties
pH Value Alkaline.
Odour Strong smell of chlorine.
Colour Clear pale yellow.
Form Liquid
Other 
Information
Oxidiser. Contact with combustible material may cause fire. Contact 
with acids will generate chlorine, a toxic and corrosive gas. May 
react violently with reducing agents. Can react with primary aliphatic 
and aromatic amines, methanol and nitrites to give explosive 
products.  May react vigorously with oxidising agents.  Incompatible 
with most metals. Will decompose on standing, generating chlorine. 
Decomposition will be accelerated by contamination and by exposure to 
sun light. May react vigorously with peroxides and metal salts. On 
long storage, may generate pressure inside sealed containers.  Open 
cautiously.
Ingredients
Ingredients Name CAS Proportion
Water 7732-18-5 60-100 %
Sodium hypochlorite 7681-52-9 0-13 %
HEALTH HAZARD INFORMATION
Health Effects
Acute - 
Swallowed
Will cause severe irritation and corrosion of the mouth, throat and 
gastrointestinal system. May cause pain and vomiting. May cause fall 
in blood pressure. Risk of delirium, coma and death.
Acute - Eye Severe irritant. Risk of permanent damage and blindness.
Acute - Skin Short contact may cause irritation. On longer contact risk of chemical 
burns.
Acute - 
Inhaled
Inhalation of chlorine gas at 1 ppm will irritate the mouth, nose and 
throat. Above 1.3 ppm, vapours may cause coughing and difficulty 
breathing. At higher levels, risk of throat muscle spasm, leading to 
death by suffocation. Risk of delayed onset of pulmonary oedema (fluid 
in the lungs).
Chronic Repeated skincontact may lead to dermatitis or 'chloracne'. Repeated, 
low level exposure to chlorine vapours may cause corrosion of the 
teeth.
Other 
Information
LD 50 : No data 
LC 50 : Chlorine 293 ppm/1 hour rat 
LCLo  : Chlorine      2,530 mg/m3/30 minutes human
First Aid
Swallowed Immediately rinse mouth with water. Do NOT induce vomiting. Slowly 
give water to drink. Seek medical assistance.
Eye If in eyes, hold eyes upen, flood with water for at least 15 minutes 
and see a doctor.
Skin If skin contact occurs, remove contaminated clothing and wash skin 
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thoroughly. If swelling, redness, blistering, or irritation occurs 
seek medical advice.
Inhaled Remove from exposure, rest and keep warm. In severe cases, obtain 
medical attention. Apply artificial respiration if not breathing.
First Aid  
Facilities
Eye wash station and normal washroom facilities.
Advice to Doctor
Advice to 
Doctor
Product is a solution of sodium hypochlorite. If swallowed, may lead 
to fall in blood pressure. Treat with antacids to neutralise 
hypochlorous acid formed in the stomach, then as for alkaline 
materials. Onset of pulmonary oedema, following inhalation 
overexposure, may be delayed. Treat symptomatically. Contact Poisons 
Information Centre.
Other Health Hazard Information
PRECAUTIONS FOR USE
Eng. Controls Prevent direct contact with metals. Local mechanical 
exhaust/extraction usually required to keep airborne contamination as 
low as possible.
Personal Protection
Protective 
Equip.
Prevent contact with the eyes. Avoid contact with the skin. Avoid 
breathing the vapours. Personal protection to be selected from those 
recommended below, as appropriate to mode of use, quantity handled and 
degree of hazard:- 
Self contained breathing apparatus 
Face shield, goggles or safety glasses 
Gloves, rubber or plastic 
Plastic apron, sleeves and boots 
Impervious overalls. 
CAUTION: Cotton or linen overalls impregnated with oxidising materials 
may be readily ignited and can burn fiercely. 
Always maintain a high level of personal hygiene when using cleaning 
chemicals. That is wash hands before eating, drinking, smoking or 
using the toilet.
Flammability
Fire Hazards Not flammable. Moderate oxidiser. Contact with combustible materials 
may cause fire.
SAFE HANDLING INFORMATION
Storage and Transport
Storage  
Precautions
Store in a cool, well ventilated place, out of reach of children. 
Large quantities should be stored in a bunded dangerous goods store. 
Store in original container. Never store in unlined metal containers. 
Keep container tightly closed. Keep out of direct sunlight. Keep away 
from combustible materials. Keep away from acids. Keep away from 
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metals and their salts. Keep away from aliphatic and aromatic amines. 
Keep away from methanol and nitrites.  Keep away from oxidising and 
reducing agents.  Prevent vapours from collecting in enclosed spaces. 
Protect from physical damage.  Clean up all spills and splashes 
promptly; avoid secondary accidents.
Proper 
Shipping  
Name
HYPOCHLORITE SOLUTION
EPG Number NONE
IERG Number 37
Spills and Disposal
Spills & 
Disposal
Disposal of small spillages only. For large spillages liquids should 
be contained using sand or earth, and both liquids and solids then 
transferred to salvage containers. Residues should be treated as for 
small spillages. CAUTION: Before dealing with spillage take necessary 
protective measures, inform others to keep at a safe distance and, for 
flammable materials, shut off all possible sources of ignition. If 
local regulations permit, mop up with plenty of water and run to 
waste, diluting greatly with running water. Otherwise absorb on inert 
absorbent, transfer to sealed container and arrange removal by 
disposals company. Wash site of spillage thoroughly with water and 
detergent. Ventilate area to dispel any residual vapours.
Disposal Land fill, sewer (small quantities). Refer to Land Waste Management 
Authority in your State.
Fire/Explosion Hazard
Fire/Explos.  
Hazard
Contact with combustible material may cause fire. May form explosive 
products with primary aliphatic or aromatic amines, methanol and with 
nitrites. Contact with acids will generate chlorine, a toxic and 
corrosive gas. May react vigorously or violently with oxidising 
agents, reducing agents and metal salts.
Hazardous  
Combustion  
Products
Chlorine, water vapour, sodium hydroxide, sodium carbonate, sodium 
chloride.
Hazardous  
Decomposition 
or  
Byproducts
Decomposes on heating to emit toxic fumes. Heating can cause expansion 
of containers or decomposition leading to violent rupture of 
containers. Reacts vigorously with acids to produce dangerous levels 
of gaseous chlorine. Reacts with amines, ammonium salts, aziridine, 
methanol, phenylacetonitrile, metal salts, peroxides and reducing 
agents.
Fire Fighting  
Procedures
In case of small fire/explosion use water. In case of major emergency 
use PPE: breathing apparatus and protective gloves.
Extinguishing  
Media
Use extinguishing media appropriate to surrounding fire.
Hazardous 
Reaction
My form toxic oxides of Chlorine if involved in a fire.
Hazchem 
Code
2X
Other 
Information
Avoid contact with coloured fabric as Chlorine may bleach colour out. 
May give off dangerous gas if mixed with other products. 
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...End Of MSDS... 
OTHER INFORMATION
Risk 
Statement
R31 Contact with acids liberates toxic gas.  
R34 Causes burns. 
Safety 
Statement
S2 Keep out of reach of children.  
S28 After contact with skin, wash immediately with plenty of  
S45 In case of accident or if you feel unwell seek medical advice 
immediately  
S50 Do not mix with  acids
Hazard 
Category
Corrosive
CONTACT POINT
Preparer 
Signature
Technical Manager 
Tel. (08) 9337 4844
Contact The company has taken care in compiling this information. No liability 
is accepted whether direct or indirect from its application since the 
conditions of final use are outside the Company's control. The end 
user is obliged to conform to relevant government regulations and/or 
patent laws applicable in their respective States of Countries. 
Contact Technical Manager in your state for more information. 
24-Hour Emergency Telephone: 1800 629 953 
W.A. 131 Garling Street, O'Connor WA 6163, Ph. (08) 9337 4844, Fx (08) 
9314 1099 
VIC. 41-45 Tarnard Drv, Braeside Vic 3195, Ph. (03) 9580 5722, Fx (03) 
9580 9902 
S.A. 483-485 South Rd, Regency Park SA 5010, Ph (08) 8346 4322, Fx 
(08) 8346 4313 
QLD. 10 Pease Crt, Bethania Qld 4205, Ph (07) 3805 1666, Fx (07) 3805 
2400 
NSW. 9 Davis Road, Wetherill Park NSW 2164, Ph. (02) 9725 5511, Fx 
(02) 9725 5564 
N.Z. 16A Target Court, Glenfield, Ph. (09) 441 2424, Fx (09) 441 6622 
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Material Safety Data Sheet
Ethyl Alcohol, 70%
ACC# 91791 
Section 1 - Chemical Product and Company Identification
MSDS Name: Ethyl Alcohol, 70% 
Catalog Numbers: S75119, S75120, S556CA4 
Synonyms: Ethyl Alcohol; Ethyl Hydrate; Ethyl Hydroxide; Fermentation Alcohol; Grain Alcohol; Methylcarbinol; 
Molasses Alcohol; Spirits of Wine. 
Company Identification:
              Fisher Scientific
              1 Reagent Lane
              Fair Lawn, NJ 07410 
For information, call: 201-796-7100 
Emergency Number: 201-796-7100 
For CHEMTREC assistance, call: 800-424-9300 
For International CHEMTREC assistance, call: 703-527-3887 
Section 2 - Composition, Information on Ingredients 
CAS# Chemical Name Percent EINECS/ELINCS
64-17-5 Ethyl alcohol 70 200-578-6
7732-18-5 Water 30 231-791-2
Hazard Symbols: F 
Risk Phrases: 11 
Section 3 - Hazards Identification 
EMERGENCY OVERVIEW
Appearance: colorless clear liquid. Flash Point: 16.6 deg C. Flammable liquid and vapor. May cause central nervous 
system depression. Causes severe eye irritation. Causes respiratory tract irritation. Causes moderate skin irritation. 
This substance has caused adverse reproductive and fetal effects in humans.  Warning! May cause liver, kidney and 
heart damage. 
Target Organs: Kidneys, heart, central nervous system, liver. 
Potential Health Effects  
Eye: Causes severe eye irritation. May cause painful sensitization to light. May cause chemical conjunctivitis and corneal 
damage. 
Skin: Causes moderate skin irritation. May cause cyanosis of the extremities. 
Ingestion: May cause gastrointestinal irritation with nausea, vomiting and diarrhea. May cause systemic toxicity with 
acidosis. May cause central nervous system depression, characterized by excitement, followed by headache, dizziness, 
drowsiness, and nausea. Advanced stages may cause collapse, unconsciousness, coma and possible death due to 
respiratory failure. 
Inhalation: Inhalation of high concentrations may cause central nervous system effects characterized by nausea, 
headache, dizziness, unconsciousness and coma. Causes respiratory tract irritation. May cause narcotic effects in high 
concentration. Vapors may cause dizziness or suffocation. 
Chronic: May cause reproductive and fetal effects. Laboratory experiments have resulted in mutagenic effects. Animal 
studies have reported the development of tumors. Prolonged exposure may cause liver, kidney, and heart damage. 
Section 4 - First Aid Measures 
Eyes: Immediately flush eyes with plenty of water for at least 15 minutes, occasionally lifting the upper and lower eyelids. 
Get medical aid. Gently lift eyelids and flush continuously with water. 
Skin: Get medical aid. Flush skin with plenty of water for at least 15 minutes while removing contaminated clothing and 
shoes. Wash clothing before reuse. Flush skin with plenty of soap and water. 
Ingestion: Do NOT induce vomiting. If victim is conscious and alert, give 2-4 cupfuls of milk or water. Never give 
anything by mouth to an unconscious person. Get medical aid. 
Inhalation: Remove from exposure and move to fresh air immediately. If not breathing, give artificial respiration. If 
breathing is difficult, give oxygen. Get medical aid. Do NOT use mouth-to-mouth resuscitation. 
breathing is difficult, give oxygen. Get medical aid. Do NOT use mouth-to-mouth resuscitation. 
Notes to Physician: Treat symptomatically and supportively. Persons with skin or eye disorders or liver, kidney, chronic 
respiratory diseases, or central and peripheral nervous sytem diseases may be at increased risk from exposure to this 
substance. 
Antidote:  Replace fluid and electrolytes. 
Section 5 - Fire Fighting Measures 
General Information: Containers can build up pressure if exposed to heat and/or fire. As in any fire, wear a self-contained 
breathing apparatus in pressure-demand, MSHA/NIOSH (approved or equivalent), and full protective gear. Vapors may 
form an explosive mixture with air. Vapors can travel to a source of ignition and flash back. Will burn if involved in a fire. 
Flammable Liquid. Can release vapors that form explosive mixtures at temperatures above the flashpoint. Use water 
spray to keep fire-exposed containers cool. Containers may explode in the heat of a fire. 
Extinguishing Media: For small fires, use dry chemical, carbon dioxide, water spray or alcohol-resistant foam. For large 
fires, use water spray, fog, or alcohol-resistant foam. Use water spray to cool fire-exposed containers. Water may be 
ineffective. Do NOT use straight streams of water. 
Flash Point: 16.6 deg C ( 61.88 deg F) 
Autoignition Temperature: 363 deg C ( 685.40 deg F) 
Explosion Limits, Lower:3.3 vol % 
Upper: 19.0 vol % 
NFPA Rating:  (estimated) Health: 2; Flammability: 3; Instability: 0 
Section 6 - Accidental Release Measures 
General Information: Use proper personal protective equipment as indicated in Section 8. 
Spills/Leaks: Absorb spill with inert material (e.g. vermiculite, sand or earth), then place in suitable container. Remove all 
sources of ignition. Use a spark-proof tool. Provide ventilation. A vapor suppressing foam may be used to reduce vapors. 
Section 7 - Handling and Storage 
Handling: Wash thoroughly after handling. Use only in a well-ventilated area. Ground and bond containers when 
transferring material. Use spark-proof tools and explosion proof equipment. Avoid contact with eyes, skin, and clothing. 
Empty containers retain product residue, (liquid and/or vapor), and can be dangerous. Keep container tightly closed. 
Avoid contact with heat, sparks and flame. Avoid ingestion and inhalation. Do not pressurize, cut, weld, braze, solder, 
drill, grind, or expose empty containers to heat, sparks or open flames. 
Storage: Keep away from heat, sparks, and flame. Keep away from sources of ignition. Store in a tightly closed container. 
Keep from contact with oxidizing materials. Store in a cool, dry, well-ventilated area away from incompatible substances. 
Flammables-area. Do not store near perchlorates, peroxides, chromic acid or nitric acid. 
Section 8 - Exposure Controls, Personal Protection 
Engineering Controls: Use explosion-proof ventilation equipment. Facilities storing or utilizing this material should be 
equipped with an eyewash facility and a safety shower. Use adequate general or local exhaust ventilation to keep airborne 
concentrations below the permissible exposure limits. 
Exposure Limits 
Chemical Name ACGIH NIOSH OSHA - Final PELs
Ethyl alcohol 1000 ppm TWA 1000 ppm TWA; 1900 mg/m3 TWA 3300 ppm IDLH 1000 ppm TWA; 1900 mg/m3 TWA
Water none listed none listed none listed
OSHA Vacated PELs:  Ethyl alcohol: 1000 ppm TWA; 1900 mg/m3 TWA Water: No OSHA Vacated PELs are listed for this 
chemical. 
Personal Protective Equipment 
Eyes: Wear appropriate protective eyeglasses or chemical safety goggles as described by OSHA's eye and face 
protection regulations in 29 CFR 1910.133 or European Standard EN166. 
Skin: Wear appropriate protective gloves to prevent skin exposure. 
Clothing: Wear appropriate protective clothing to prevent skin exposure. 
Respirators: A respiratory protection program that meets OSHA's 29 CFR 1910.134 and ANSI Z88.2 requirements or 
European Standard EN 149 must be followed whenever workplace conditions warrant a respirator's use. 
Section 9 - Physical and Chemical Properties 
Section 9 - Physical and Chemical Properties 
Physical State:  Clear liquid 
Appearance: colorless 
Odor: Mild, rather pleasant, like wine or whis 
pH: Not available. 
Vapor Pressure: 59.3 mm Hg @ 20 deg C 
Vapor Density: 1.59 
Evaporation Rate:Not available. 
Viscosity: 1.200 cP @ 20 deg C 
Boiling Point: 78 deg C 
Freezing/Melting Point:-114.1 deg C 
Decomposition Temperature:Not available. 
Solubility: Miscible. 
Specific Gravity/Density:0.790 @ 20°C 
Molecular Formula:C2H5OH 
Molecular Weight:46.0414 
Section 10 - Stability and Reactivity 
Chemical Stability: Stable under normal temperatures and pressures. 
Conditions to Avoid: Incompatible materials, ignition sources, excess heat, oxidizers. 
Incompatibilities with Other Materials: Strong oxidizing agents, acids, alkali metals, ammonia, hydrazine, peroxides, 
sodium, acid anhydrides, calcium hypochlorite, chromyl chloride, nitrosyl perchlorate, bromine pentafluoride, perchloric 
acid, silver nitrate, mercuric nitrate, potassium-tert-butoxide, magnesium perchlorate, acid chlorides, platinum, uranium 
hexafluoride, silver oxide, iodine heptafluoride, acetyl bromide, disulfuryl difluoride, tetrachlorosilane + water, acetyl 
chloride, permanganic acid, ruthenium (VIII) oxide, uranyl perchlorate, potassium dioxide. 
Hazardous Decomposition Products: Carbon monoxide, irritating and toxic fumes and gases, carbon dioxide. 
Hazardous Polymerization: Will not occur. 
Section 11 - Toxicological Information 
RTECS#: 
CAS# 64-17-5: KQ6300000 
CAS# 7732-18-5: ZC0110000 
LD50/LC50:
CAS# 64-17-5:
Draize test, rabbit, eye: 500 mg Severe;
Draize test, rabbit, eye: 500 mg/24H Mild;
Draize test, rabbit, skin: 20 mg/24H Moderate;
Inhalation, mouse: LC50 = 39 gm/m3/4H;
Inhalation, rat: LC50 = 20000 ppm/10H;
Oral, mouse: LD50 = 3450 mg/kg;
Oral, rabbit: LD50 = 6300 mg/kg;
Oral, rat: LD50 = 9000 mg/kg;
Oral, rat: LD50 = 7060 mg/kg;
CAS# 7732-18-5:
Oral, rat: LD50 = >90 mL/kg;
Carcinogenicity:
CAS# 64-17-5: 
ACGIH: A4 - Not Classifiable as a Human Carcinogen CAS# 7732-18-5: Not listed by ACGIH, IARC, NIOSH, NTP, or 
OSHA. 
Epidemiology: Ethanol has been shown to produce fetotoxicity in the embry o or fetus of laboratory animals. Prenatal 
exposure to ethanol is associated with a distinct pattern of co ngenital malformations that have collecetively been termed 
the "fetal alcohol syndrome". 
Teratogenicity: Oral, Human - woman: TDLo = 41 gm/kg (female 41 week(s) after conception) Effects on Newborn - 
Apgar score (human only) and Effects on Newborn - other neonatal measures or effects and Effects on Newborn - drug 
dependence. 
Reproductive Effects:  Intrauterine, Human - woman: TDLo = 200 mg/kg (female 5 day(s) pre-mating) Fertility - female 
fertility index (e.g. # females pregnant per # sperm positive females; # females pregnant per # females mated). 
Neurotoxicity: No information available. 
Mutagenicity: DNA Inhibition: Human, Lymphocyte = 220 mmol/L.; Cytogenetic Analysis: Human, Lymphocyte = 1160 
gm/L.; Cytogenetic Analysis: Human, Fibroblast = 12000 ppm.; Cytogenetic Analysis: Human, Leukocyte = 1 pph/72H 
gm/L.; Cytogenetic Analysis: Human, Fibroblast = 12000 ppm.; Cytogenetic Analysis: Human, Leukocyte = 1 pph/72H 
(Continuous).; Sister Chromatid Exchange: Human, Lymphocyte = 500 ppm/72H (Continuous). 
Other Studies: Standard Draize Test(Skin, rabbit) = 20 mg/24H (Moderate) S tandard Draize Test: Administration into 
the eye (rabbit) = 500 mg (Severe). 
Section 12 - Ecological Information 
Ecotoxicity:  Fish: Rainbow trout: LC50 = 12900-15300 mg/L; 96 Hr; Flow-through @ 24-24.3°C Rainbow trout: LC50 = 
11200 mg/L; 24 Hr; Fingerling (Unspecified) ria: Phytobacterium phosphoreum: EC50 = 34900 mg/L; 5-30 min; 
Microtox test When spilled on land it is apt to volatilize, biodegrade, and leach into the ground water, but no data on the 
rates of these processes could be found. Its fate in ground water is unknown. When released into water it will volatilize 
and probably biodegrade. It would not be expected to adsorb to sediment or bioconcentrate in fish. 
Environmental: When released to the atmosphere it will photodegrade in hours (polluted urban atmosphere) to an 
estimated range of 4 to 6 days in less polluted areas. Rainout should be significant. 
Physical: No information available. 
Other: No information available. 
Section 13 - Disposal Considerations 
Chemical waste generators must determine whether a discarded chemical is classified as a hazardous waste. US EPA 
guidelines for the classification determination are listed in 40 CFR Parts 261.3. Additionally, waste generators must 
consult state and local hazardous waste regulations to ensure complete and accurate classification. 
RCRA P-Series: None listed. 
RCRA U-Series: None listed. 
Section 14 - Transport Information 
US DOT IATA RID/ADR IMO Canada TDG
Shipping Name: ETHANOL No information available.
Hazard Class: 3
UN Number: UN1170
Packing Group: II
Section 15 - Regulatory Information 
US FEDERAL
TSCA 
CAS# 64-17-5 is listed on the TSCA inventory. 
CAS# 7732-18-5 is listed on the TSCA inventory. 
Health & Safety Reporting List
None of the chemicals are on the Health & Safety Reporting List. 
Chemical Test Rules
None of the chemicals in this product are under a Chemical Test Rule. 
Section 12b
None of the chemicals are listed under TSCA Section 12b. 
TSCA Significant New Use Rule
None of the chemicals in this material have a SNUR under TSCA. 
SARA
CERCLA Hazardous Substances and corresponding RQs
None of the chemicals in this material have an RQ. 
SARA Section 302 Extremely Hazardous Substances
None of the chemicals in this product have a TPQ. 
SARA Codes
CAS # 64-17-5: acute, chronic, flammable. 
Section 313
No chemicals are reportable under Section 313. 
Clean Air Act:
This material does not contain any hazardous air pollutants. This material does not contain any Class 1 Ozone depletors. 
This material does not contain any Class 2 Ozone depletors. 
Clean Water Act:
Clean Water Act:
None of the chemicals in this product are listed as Hazardous Substances under the CWA. None of the chemicals in this 
product are listed as Priority Pollutants under the CWA. None of the chemicals in this product are listed as Toxic 
Pollutants under the CWA. 
OSHA:
None of the chemicals in this product are considered highly hazardous by OSHA. 
STATE
CAS# 64-17-5 can be found on the following state right to know lists: California, New Jersey, Pennsylvania, Minnesota, 
Massachusetts. 
CAS# 7732-18-5 is not present on state lists from CA, PA, MN, MA, FL, or NJ. 
WARNING: This product contains Ethyl alcohol, a chemical known to the state of California to cause birth defects or 
other reproductive harm. California No Significant Risk Level: None of the chemicals in this product are listed. 
European/International Regulations
European Labeling in Accordance with EC Directives
Hazard Symbols:
F 
Risk Phrases:
R 11 Highly flammable. 
Safety Phrases:
S 16 Keep away from sources of ignition - No 
smoking. 
S 33 Take precautionary measures against static 
discharges. 
S 7 Keep container tightly closed. 
S 9 Keep container in a well-ventilated place. 
WGK (Water Danger/Protection)
CAS# 64-17-5: 0 
CAS# 7732-18-5: No information available. 
Canada - DSL/NDSL
CAS# 64-17-5 is listed on Canada's DSL List. 
CAS# 7732-18-5 is listed on Canada's DSL List. 
Canada - WHMIS
This product has a WHMIS classification of B2, D2A, D2B. 
Canadian Ingredient Disclosure List
CAS# 64-17-5 is listed on the Canadian Ingredient Disclosure List.
Exposure Limits
CAS# 64-17-5: OEL-AUSTRALIA:TWA 1000 ppm (1900 mg/m3) OEL-BELGIUM:T
WA 1000 ppm (1880 mg/m3) OEL-CZECHOSLOVAKIA:TWA 1000 mg/m3;STEL 5000 
mg/m3 OEL-DENMARK:TWA 1000 ppm (1900 mg/m3) OEL-FINLAND:TWA 1000 ppm
(1900 mg/m3);STEL 1250 ppm (2400 mg/m3) OEL-FRANCE:TWA 1000 ppm (190 
0 mg/m3);STEL 5000 pp OEL-GERMANY:TWA 1000 ppm (1900 mg/m3) OEL-HUNG
ARY:TWA 1000 mg/m3;STEL 3000 mg/m3 OEL-THE NETHERLANDS:TWA 1000 ppm (
1900 mg/m3) OEL-THE PHILIPPINES:TWA 1000 ppm (1900 mg/m3) OEL-POLAND
:TWA 1000 mg/m3 OEL-RUSSIA:STEL 1000 mg/m3 OEL-SWEDEN:TWA 1000 ppm (
1900 mg/m3) OEL-SWITZERLAND:TWA 1000 ppm (1900 mg/m3) OEL-THAILAND:T
WA 1000 ppm (1900 mg/m3) OEL-TURKEY:TWA 1000 ppm (1900 mg/m3) OEL-UN
ITED KINGDOM:TWA 1000 ppm (1900 mg/m3) JAN9 OEL IN BULGARIA, COLOMBIA
, JORDAN, KOREA check ACGIH TLV OEL IN NEW ZEALAND, SINGAPORE, VIETNA
M check ACGI TLV 
Section 16 - Additional Information 
MSDS Creation Date: 4/17/2001 
Revision #1 Date: 4/17/2001 
The information above is believed to be accurate and represents the best information currently available to us. However, we make 
no warranty of merchantability or any other warranty, express or implied, with respect to such information, and we assume no 
liability resulting from its use. Users should make their own investigations to determine the suitability of the information for 
their particular purposes. In no event shall Fisher be liable for any claims, losses, or damages of any third party or for lost 
profits or any special, indirect, incidental, consequential or exemplary damages, howsoever arising, even if Fisher has been 
advised of the possibility of such damages. 
 Revision Date: 06/04/2007
Material Safety Data Sheet 
1. IDENTIFICATION OF THE SUBSTANCE/PREPARATION AND THE 
COMPANY/UNDERTAKING
  
Identification of the substance/preparation 
 
 Product code 15710049
 Product name GENTAMICIN (10MG/ML)
 
Company/Undertaking Identification 
 
 
 
Emergency Number (Spills, Exposures): 301/431-8585 (24-hour)
800/451-8346 (24-hour)
 
2. COMPOSITION/INFORMATION ON INGREDIENTS
  
Hazardous/Non-hazardous Components
Chemical Name CAS-No EINECS-No. Weight %
Gentamicin 1403-66-3 - 0.1-1.0
 
  
3. HAZARDS IDENTIFICATION
 
Classification
 
Classified as hazardous according to the criteria of Worksafe Australia
 
Indication of danger
Xi - Irritant. 
 
 
 
INVITROGEN CORPORATON 
1600 FARADAY AVENUE 
PO BOX 6482 
CARLSBAD, CA 92008 
++1 760 603 7200 
INVITROGEN LIMITED 
3 FOUNTAIN DRIVE 
INCHINNAN BUSINESS PARK 
PAISLEY, PA4 9RF 
SCOTLAND 
44-141 814-6100 
INVITROGEN CORPORATION 
2270 INDUSTRIAL STREET 
BURLINGTON, ONT 
CANADA L7P 1A1
1-800-263-6236
Product code 15710049
 
Product name GENTAMICIN (10MG/ML)
GIBCO PRODUCTS 
INVITROGEN CORPORATION 
3175 STALEY ROAD P.O. BOX 68 
GRAND ISLAND, NY  14072 
++1 716 774 6700 
INVITROGEN CORPORATION NEW ZEALAND 
LIMITED 
18 - 24 BOTHA ROAD 
PENROSE 
AUCKLAND 1006 
NEW ZEALAND 
0800-600-200 
INVITROGEN AUSTRALIA PTY LIMITED 
2A/14 LIONEL ROAD 
MOUNT WAVERLY VIC 3149 
AUSTRALIA 
1-800-331-627
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R-phrase(s)
R43 - May cause sensitization by skin contact
 
R36/37/38 - Irritating to eyes, respiratory system and skin
  
4. FIRST AID MEASURES
  
Skin contact Wash off immediately with plenty of water
Eye contact Rinse immediately with plenty of water, also under the eyelids, for at least 15 minutes
Ingestion Never give anything by mouth to an unconscious person
Inhalation Move to fresh air
Notes to physician Treat symptomatically
 
5. FIRE-FIGHTING MEASURES
  
Suitable extinguishing media dry chemical
Special protective equipment for 
firefighters
Wear self-contained breathing apparatus and protective suit
 
6. ACCIDENTAL RELEASE MEASURES
  
Personal precautions Use personal protective equipment
Methods for cleaning up Soak up with inert absorbent material
 
7. HANDLING AND STORAGE
  
Handling Avoid contact with skin and eyes. 
Storage Keep in properly labelled containers
 
8. EXPOSURE CONTROLS / PERSONAL PROTECTION
 
Occupational exposure controls
 
Chemical Name Australia OEL Australia OEL (STEL) Australia - OES - Peak 
Gentamicin - - -
 
Engineering measures Ensure adequate ventilation, especially in confined areas
 
Environmental exposure controls Prevent product from entering drains
 
Personal protective equipment
 
 Respiratory protection In case of insufficient ventilation wear suitable respiratory equipment
 Hand protection protective gloves
 Eye protection safety glasses with side-shields
 Skin and body protection lightweight protective clothing
 Hygiene measures Handle in accordance with good industrial hygiene and safety practice
 
9. PHYSICAL AND CHEMICAL PROPERTIES
  
General Information
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9. PHYSICAL AND CHEMICAL PROPERTIES
 Form liquid
 
Important Health Safety and Environmental Information
 Oxidising properties No information available
 Water solubility no data available
 
 
10. STABILITY AND REACTIVITY
 
Stability Stable under normal conditions. 
Materials to avoid No information available
Hazardous decomposition 
products
No information available
polymerization Hazardous polymerisation does not occur
 
11. TOXICOLOGICAL INFORMATION
 
Acute toxicity 
 
Chemical Name LD50 (oral,rat/mouse) LD50 (dermal,rat/rabbit) LC50 (inhalation,rat/mouse)
Gentamicin no data available no data available no data available
 
Principle Routes of Exposure/
Potential Health effects
 Eyes Irritating to eyes. 
 Skin May cause sensitization by skin contact. Irritating to skin. 
 Inhalation No information available
 Ingestion May be harmful if swallowed. 
 
Specific effects
 carcinogenic effects No information available
 mutagenic effects No information available
 Reproductive toxicity No information available
 sensitisation May cause sensitisation of susceptible persons. 
 
Target Organ Effects Eyes. Skin. Ear. Liver. 
 
12. ECOLOGICAL INFORMATION
 
Ecotoxicity effects No information available.
Mobility No information available.
Biodegradation No information available.
Bioaccumulation No information available.
 
13. DISPOSAL CONSIDERATIONS
 
Dispose of in accordance with local regulations
 
14. TRANSPORT INFORMATION
 
 
 
Flash point °C no data available
°F no data available
°F no data available
  
 
Autoignition temperature 
 
°C no data available °F no data available
Boiling point/range 
Melting point/range °C no data available °F no data available
Product code 15710049
°C no data available
Product name GENTAMICIN (10MG/ML)
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14. TRANSPORT INFORMATION
IATA 
 Proper shipping name Not classified as dangerous in the meaning of transport regulations
 Hazard Class No information available
 Subsidiary Class No information available
 Packing group No information available
 UN-No No information available
 
15. REGULATORY INFORMATION
 
Indication of danger
Xi - Irritant. 
 
 
R-phrase(s)
R43 - May cause sensitization by skin contact
 
R36/37/38 - Irritating to eyes, respiratory system and skin
 
S-phrase(s)
S26 - In case of contact with eyes, rinse immediately with plenty of water and seek medical advice
 
S36/37 - Wear suitable protective clothing and gloves
S24/25 - Avoid contact with skin and eyes
 
Carcinogenic substances
 
Chemical Name Australia - OES - 
Carcinogens 
New South Wales - 
Notifiable 
Carcinogens 
Western Australia - Carcinogens 
Gentamicin - - -
 
 
International Inventories
 
Chemical Name EINECS ELINCS PICCS ENCS 
Gentamicin - - - -
 
Chemical Name TSCA CHINA AICS KECL 
Gentamicin - - - -
  
16. OTHER INFORMATION
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16. OTHER INFORMATION
The above information was acquired by diligent search and/or investigation and the recommendations are based on 
prudent application of professional judgment.  The information shall not be taken as being all inclusive and is to be used 
only as a guide.  All materials and mixtures may present unknown hazards and should be used with caution. Since 
Invitrogen Corporation cannot control the actual methods, volumes, or conditions of use, the Company shall not be held 
liable for any damages or losses resulting from the handling or from contact with the product as described herein.  THE 
INFORMATION IN THIS MSDS DOES NOT CONSTITUTE A WARRANTY, EXPRESSED OR IMPLIED, INCLUDING 
ANY IMPLIED WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE.
 
End of Safety Data Sheet 
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 Revision Date: 03/18/2008
Material Safety Data Sheet 
1. IDENTIFICATION OF THE SUBSTANCE/PREPARATION AND THE 
COMPANY/UNDERTAKING
  
Identification of the substance/preparation 
 
 Product code 15140122
 Product name PEN-STREP, LIQ., 10,000
 
Company/Undertaking Identification 
 
 
 
 
2. COMPOSITION/INFORMATION ON INGREDIENTS
  
Hazardous/Non-hazardous Components
Chemical Name CAS-No EINECS-No. Weight %
STREPTOMYCIN 
SULFATE
3810-74-0 - 0.5-1.5
Penicillin G, sodium salt 69-57-8 - 0.5-1.5
 
  
3. HAZARDS IDENTIFICATION
 
Classification
 
Classified according to the criteria of Worksafe Australia
 
Indication of danger
Xi - Irritant
 
 
 
 
Product code 15140122
GIBCO PRODUCTS 
INVITROGEN CORPORATION 
3175 STALEY ROAD P.O. BOX 68 
GRAND ISLAND, NY  14072 
716-774-6700 
INVITROGEN CORPORATION NEW ZEALAND 
LIMITED 
18 - 24 BOTHA ROAD 
PENROSE 
AUCKLAND 1006 
NEW ZEALAND 
011 64 9 579 3024 
INVITROGEN AUSTRALIA PTY LIMITED 
2A/14 LIONEL ROAD 
MOUNT WAVERLY VIC 3149 
AUSTRALIA 
011 61 3 8542 7400 
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INVITROGEN CORPORATON 
5791 VAN ALLEN WAY 
PO BOX 6482 
CARLSBAD, CA 92008 
++1 760 603 7200 
INVITROGEN LIMITED 
3 FOUNTAIN DRIVE 
INCHINNAN BUSINESS PARK 
PAISLEY, PA4 9RF 
SCOTLAND 
44-141 814-6100 
INVITROGEN CORPORATION 
2270 INDUSTRIAL STREET 
BURLINGTON, ONT 
CANADA L7P 1A1
1-800-263-6236
 
R-phrase(s)
R43 - May cause sensitization by skin contact
 
R36/37/38 - Irritating to eyes, respiratory system and skin
  
4. FIRST AID MEASURES
  
Skin contact Wash off immediately with plenty of water
Eye contact Rinse immediately with plenty of water, also under the eyelids, for at least 15 minutes
Ingestion Never give anything by mouth to an unconscious person
Inhalation Move to fresh air
Notes to physician Treat symptomatically.
 
5. FIRE-FIGHTING MEASURES
  
Suitable extinguishing media dry chemical
Special protective equipment for 
firefighters
Wear self-contained breathing apparatus and protective suit
 
6. ACCIDENTAL RELEASE MEASURES
  
Personal precautions Use personal protective equipment
Methods for cleaning up Soak up with inert absorbent material.
 
7. HANDLING AND STORAGE
  
Handling Avoid contact with skin and eyes. 
Storage Keep in properly labelled containers
 
8. EXPOSURE CONTROLS / PERSONAL PROTECTION
 
Occupational exposure controls
 
Chemical Name Australia OEL Australia OEL (STEL) Australia - OES - Peak 
STREPTOMYCIN SULFATE - - -
Penicillin G, sodium salt - - -
 
Engineering measures Ensure adequate ventilation, especially in confined areas
 
Environmental exposure controls Prevent product from entering drains.
 
Personal protective equipment
 
 Respiratory protection In case of insufficient ventilation wear suitable respiratory equipment
 Hand protection protective gloves
 Eye protection safety glasses with side-shields
 Skin and body protection Lightweight protective clothing.
 Hygiene measures Handle in accordance with good industrial hygiene and safety practice
 
9. PHYSICAL AND CHEMICAL PROPERTIES
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9. PHYSICAL AND CHEMICAL PROPERTIES
General Information
 Form liquid
 
Important Health Safety and Environmental Information
 Oxidising properties No information available
 Water solubility no data available
 
 
10. STABILITY AND REACTIVITY
 
Stability Stable under normal conditions. 
Materials to avoid No information available
Hazardous decomposition 
products
No information available
polymerization Hazardous polymerisation does not occur.
 
11. TOXICOLOGICAL INFORMATION
 
Acute toxicity 
 
Chemical Name LD50 (oral,rat/mouse) LD50 (dermal,rat/rabbit) LC50 (inhalation,rat/mouse)
STREPTOMYCIN SULFATE 430 mg/kg no data available no data available
Penicillin G, sodium salt no data available no data available no data available
 
Principle Routes of Exposure/
Potential Health effects
 Eyes Irritating to eyes. 
 Skin May cause sensitization by skin contact. Irritating to skin. Components of the product 
may be absorbed into the body through the skin. 
 Inhalation No information available
 Ingestion May be harmful if swallowed. 
 
Specific effects
 carcinogenic effects No information available
 mutagenic effects No information available
 Reproductive toxicity No information available
 sensitisation May cause sensitisation of susceptible persons. 
 
Target Organ Effects Eyes. Skin. Ear. Liver. 
 
12. ECOLOGICAL INFORMATION
 
Ecotoxicity effects No information available.
Mobility No information available.
Biodegradation No information available.
Bioaccumulation No information available
 
13. DISPOSAL CONSIDERATIONS
 
Dispose of in accordance with local regulations
 
 
 
Flash point °C no data available
°F no data available
°F No data available
  
 
Autoignition temperature 
 
°C no data available °F no data available
Boiling point/range 
Melting point/range °C no data available °F no data available
Product code 15140122 Product name PEN-STREP, LIQ., 10,000
°C no data available
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14. TRANSPORT INFORMATION
 
IATA 
 Proper shipping name Not classified as dangerous in the meaning of transport regulations
 Hazard Class No information available
 Subsidiary Class No information available
 Packing group No information available
 UN-No No information available
 
15. REGULATORY INFORMATION
 
Indication of danger
Xi - Irritant. 
 
 
R-phrase(s)
R43 - May cause sensitization by skin contact
 
R36/37/38 - Irritating to eyes, respiratory system and skin
 
S-phrase(s)
S26 - In case of contact with eyes, rinse immediately with plenty of water and seek medical advice
 
S36/37 - Wear suitable protective clothing and gloves
S24/25 - Avoid contact with skin and eyes
 
Carcinogenic substances
 
Chemical Name Australia - OES - 
Carcinogens 
New South Wales - 
Notifiable 
Carcinogens 
Western Australia - Carcinogens 
STREPTOMYCIN SULFATE - - -
Penicillin G, sodium salt - - -
 
 
International Inventories
 
Chemical Name EINECS ELINCS PICCS ENCS 
STREPTOMYCIN SULFATE - - - -
Penicillin G, sodium salt - - - -
 
Chemical Name TSCA CHINA AICS KECL 
STREPTOMYCIN SULFATE - - - -
Penicillin G, sodium salt - - - -
  
16. OTHER INFORMATION
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16. OTHER INFORMATION
The above information was acquired by diligent search and/or investigation and the recommendations are based on 
prudent application of professional judgment.  The information shall not be taken as being all inclusive and is to be used 
only as a guide.  All materials and mixtures may present unknown hazards and should be used with caution. Since 
Invitrogen Corporation cannot control the actual methods, volumes, or conditions of use, the Company shall not be held 
liable for any damages or losses resulting from the handling or from contact with the product as described herein.  THE 
INFORMATION IN THIS MSDS DOES NOT CONSTITUTE A WARRANTY, EXPRESSED OR IMPLIED, INCLUDING 
ANY IMPLIED WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE.
 
End of Safety Data Sheet 
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DATA COLLECTION – SAMPLE INFORMATION 
 
 
INTERVIEW QUESTIONS: 
 
• Why did you decide to participate in the project? 
• What questions has the project raised for you? 
o Use of these technologies for medical purposes – positive/negative implications? 
o Ownership of biological materials? 
• Did your involvement in the project change your engagement with your body, particularly 
your understanding of your cells? 
• What did find most interesting about being involved in the project? 
• Has this project changed how you feel about biotechnology? If so, how? 
• What would you like your jewellery piece to reflect in terms of your experience? Why? 
 
 
The interview questions are designed to illicit more personal responses from participants.  This 
initial information will then be expanded upon in follow-up questions.  These questions will form the 
basis for the development of the personal jewellery item. 
 
JOURNAL OUTLINE: 
 
You will be required to maintain a visual journal for the duration of the project.  This journal is for 
you to record your experiences and thoughts and may include practical notes related to laboratory 
procedures, research materials (journal articles) images of your cells, poetry, creative writing, 
sketches of your potential jewellery item or anything else that reflects your experience and 
engagement.  Please note that the journal will form part of the exhibition and will be on public 
display.   
 
 
SAMPLE SURVEY QUESTIONS: 
 
Please Tick the most appropriate answer. 
 
1. How would you rate the experience of being involved in the project? 
 
 
    Very Good    Good    Average     Fair       Poor 
 
 
Please comment: 
 
2. How well did you find the project was managed and organsised? 
 
 
    Very Good    Good    Average     Fair       Poor 
 
 
Please comment: 
 
3. Has the project contributed to your understanding of current biotechnologies and 
their implications? 
 
 
Yes    No    Undecided  
 
Please comment: 
 
 
 
4. Are you satisfied the outcome of the project? 
 
 
Yes    No    Undecided  
 
Please comment: 
 
 
5. How could this and future projects be improved? 
 
 
Please comment: 
 
The survey is designed to gauge a more general overall response to the work and will enable also 
provide feedback regarding project design and organisation. 
 PARTICIPANT INFORMATION for QUT RESEARCH PROJECT 
 
HSE – Human Skin Equivalent/Experience Project 
 
Research Team Contacts 
PROJECT LEADER 
Name:  Svenja Kratz 
Phone:  0418 771 258 
Email:  svenjakratz@iient.net.au 
SUPERVISORY TEAM 
Name:  A/Prof Andrew Brown – Principal Supervisor 
Email:  a.brown@qut.edu.au 
Name:  Prof Zee Upton – Associate Supervisor 
Email:  z.upton@qut.edu.au 
Name:  Mr Daniel Mafe – Associate Supervisor 
Email:  d.mafe@qut.edu.au 
Name:  Dr Courtney Pedersen – Associate Supervisor 
Email:  cb.petersen@qut.edu.au 
IHBI PROJECT CONTACT 
Name:  Ms Rebecca Dawson – Tissue Repair and Regeneration 
Email:  r.dawson@qut.edu.au 
 
Brief Description 
Developed as part of the arts/science PhD study Evolutionary Transgressions, the Human Skin 
Equivalent/Experience Project consists of a two part creative arts/science study involving the production of 
jewellery art objects incorporating preserved Human skin equivalent (HSE) segments and cultured cell layers.  
Human skin equivalents are three dimensional live skin models which have been designed as an alternative to 
animal testing.  The HSE models used in this project will be created from a dermal layer derived from the chief 
investigator/artist Svenja Kratz’s skin, seeded with cells isolated from the hair bulbs of participants. 
The project is designed to function as both as an arts and science project with merit for both areas.  The 
development of HSE models using kerotinocytes from plucked hairs will establish a new protocol at IHBI using 
primary keratinocytes from this novel source instead of skin.  From an arts/humanities perspective, this project 
functions as an ethical investigation into biotechnology, enabling participants from diverse backgrounds to be 
directly involved in cell culture and voice their interests and concerns through the creation of a personal jewellery 
item.   
The creation of a jewellery item, rather than artwork for exhibition will maximise exposure to the ideas the 
project raises, and also enables the work to have a more personal and intimate connection with the participant’s 
body. Allowing the item to remain the property of participants will enable the jewellery object to be circulated 
among a larger everyday audience and become a part of the participants’ personal history. 
Participation 
Project participation and contribution: 
Your participation will involve donating 50 – 200 plucked hairs.  You will be asked to pluck your hairs and place them 
in an antibiotic fluid supplied by Svenja Kratz.  Kerotinocyte cells from the hair follicle of these cells will be isolated in 
the primary cell laboratory at The Institute of Health and Biomedical Innovation (IHBI) in room Q401 in Kelvin Grove 
and used to create a human skin equivalent model using a dermal layer derived from Svenja Kratz’s skin.  You will 
receive video documentation of this procedure so you may understand all aspects involved in the production of the 
HSE model.  
You will be asked to be present when your cells will be isolated in the laboratory.  In these instances you will be an 
observer only and will be required to wear safety equipment including laboratory coat and gloves.  This will minimise 
any risk of exposure to hazardous materials. You will also be required to undertake a basic laboratory and health and 
safety induction prior to the start of the project. 
Once your keratinocyte cells have grown sufficiently in the laboratory, you will be invited to feed the cells and observe 
them under the microscope.  The cell feeding procedure involves removing the old media solution with a sterile pipette 
and adding fresh new media solution.  This process will be completed in a biosafety cabinet and you will be assisted by 
the artist who has been trained in this area.  Laboratory contact will involve two hours per week for a period of seven 
weeks. This includes a training and induction session in week 1. 
As part of your involvement you will be asked to keep a journal which will record your experiences and responses 
during project development.  This journal will assist in the development of your jewellery item and be exhibited in 
conjunction with the final jewellery items in a public art gallery.  Please keep this in mind when disclosing personal or 
sensitive information.  It is anticipated that this project component will require at least one hour per week for six 
weeks. 
Your participation will also involve a series of interviews.  The interviews will be conducted during the cell culture 
procedures and microscopy sessions at the Institute of Health and Biomedical Innovation.  Interviews will be 
structured informally and you will be asked a series of questions to gauge your response to working within the 
area of cell and tissue culture.  The interviews will also be used as a basis for the development of your jewellery 
item.  Interview responses may be digitally recorded and key responses noted in a journal.  
During the interviews you will be asked to fill out a brief survey related to the project.  The survey will consist of 
a combination of multiple choice and ranking scale and/or short answer questions.  
E.g: 
How would you rate the experience of being involved in the project? 
 
Very Good   Good     Average    Fair       Poor  
The form will be used as a tool for the further development and refinement of the project and any feedback on 
the process, both positive and negative, is welcomed. Please don’t feel obliged to make positive comments. 
Criticisms and suggestions for change will help in the design and conduct better projects in the future.  You will 
receive the survey at the end of the project.  It is anticipated that the survey will take no longer than 15 minutes 
to complete. 
Ownership of resulting creative works: 
On completion of the project and following exhibition, you will retain ownership of both the jewellery item and journal.  
The artist will maintain the right to reproduce images of the jewellery item and journal for publications and promotion.  
Your input as participant will be acknowledged. 
Any unprocessed images (still and moving) of the human skin equivalent model and cells will become the property of 
both the artist and participant and you will be provided with a disk of this material for your records. 
Participation: 
Your participation in this project is voluntary. If you do agree to participate, you can withdraw from participation at 
any time during the project without comment or penalty. Your decision to participate will in no way impact upon your 
current or future relationship with QUT. 
Your participation in this project may provoke some negative criticism from members of the public who disagree of the 
use of human cells and tissues for the production of art objects.  If you feel this may affect your social well-being, 
employability or professional relationships you may decline your involvement in the project or choose to remain 
an anonymous participant.  If you choose to remain anonymous, your name and details will not be disclosed 
through exhibition and publication. However, due to the nature of the project, it is highly likely that IHBI 
members, the research team and associates, as well as other project participants will be aware of your identity. 
Expected benefits 
It is expected that this project will provide you with some insight into some of the processes involved in cell and tissue 
culture and enable some hands-on engagement in this area.   
Overall the project will enable the development of an alternative HSE using hair bulb keratinocytes and provide insight 
into the different ethical and personal responses to this technology. The creation of jewellery artworks for public 
display that integrate biological material from cutting edge medical research will enable the larger community to 
have an insight into recent tissue culture developments. 
Research outcomes will be used as part of the PhD, Evolutionary Transgressions, which investigates the intersections 
between different bodies and systems of knowledge. 
 
Risks 
Laboratory Engagement: 
There is some risk associated with working in the laboratory, as there will be some hazardous materials in the 
area.  You will however be provided with protective clothing including laboratory coat and gloves.  Any processes 
will be completed in a biosafety cabinet under strict supervision. You will have no direct contact with any 
s. This will limit the danger of exposure to hazardous substances.  
f you 
due to the nature of the project.  If this is a cause of concern, you may decline 
biological material
Image content: 
Please note that some of the processes may be mildly disturbing as they involve the use of human tissue. I
are uncomfortable at any stage of the project, you may decline further involvement without risk of penalty. 
You will be personally identifiable as a project participant. If desired personal identifiers such as your name can 
be removed from the data collection procedure and exhibition, however, it is still likely that your identity will not 
remain strictly anonymous 
involvement in the project. 
Should the research cause any undue distress, independent counselling services are available: 
QUT provides limited free counselling for research participants of QUT projects, who may experience some 
distress or discomfort as a result of their participation in the research.  Should you wish to access this service 
please contact the Clinic Receptionist of the QUT Psychology Clinic on 3138 0999.  Please indicate to the 
receptionist that you are a research participant. 
Confidentiality 
Due to the nature of the project, your responses to interview questions and experiences will be made publically 
available through exhibition of the jewellery item and display of the personal journal and other project components.  If 
you have any reservations regarding the display of these materials please discuss options with the researcher prior to 
commencing the project. 
Consent to Participate 
We would like you to sign a written consent form to confirm your agreement to participate. 
Questions / further information about the project 
Please contact the researcher named above to have any questions answered or if you require further information 
about the project. 
Concerns / complaints regarding the conduct of the project 
QUT is committed to researcher integrity and the ethical conduct of research projects.  However, if you do have any 
concerns or complaints about the ethical conduct of the project you may contact the QUT Research Ethics Officer on 
3138 0291 or ethicscontact@qut.edu.au. The Research Ethics Officer is not connected with the research project and 
can facilitate a resolution to your concern in an impartial manner. 
  
CONSENT FORM for QUT RESEARCH PROJECT 
 
HSE – Human Skin Equivalent Project 
 
 
HEALTH AND SAFETY 
QUESTIONNAIRE FOR PARTICIPANT: 
Do you have any known skin conditions which may be aggravated by having hairs plucked?  
 NO  YES  PLEASE SPECIFY: _______________________________________________ 
Do you have any known allergies or sensitivity to particular materials? 
 NO  YES  PLEASE SPECIFY: _______________________________________________ 
Do you have any know medical conditions which may be aggravated or otherwise impact on your involvement in the 
project? 
 NO  YES  PLEASE SPECIFY: _______________________________________________ 
AVAILABILITY 
The project will involve a two hour laboratory induction and a weekly commitment of approximately 2 hours for six weeks. 
The project will also require a minimum of one hour per week for journal keeping and an additional 15 minutes at the end of 
the project to fill out a brief survey.  
Do you have the time to participate in the project? 
 YES  NO  
STATEMENT OF CONSENT 
By signing below, you are indicating that you: 
• have read and understood the information document regarding this project 
• have had any questions answered to your satisfaction 
• understand that if you have any additional questions you can contact the research team 
• understand that you are free to withdraw at any time, without comment or penalty 
• understand that you can contact the Research Ethics Officer on 3138 0291 or ethicscontact@qut.edu.au 
if you have concerns about the ethical conduct of the project 
• agree to participate in the project 
• understand that the project will include digital audio and journal recordings of the interview process 
• understand that the project will involve the use of your cells and other biomaterials 
• materials for public display may contain personally identifiable information 
Name  
Signature  
Date  /  /   
 
SUGGESTIONS FOR POSSIBLE PEER-REVIEW 
 
QUT  
IHBI 
Professor Ross Young 
Phone:  +61 7 3138 6102 
Fax: +61 7 3138 6039 
Email:rm.young@qut.edu.au 
CREATIVE INDUSTRIES 
Dr Keith Armstrong 
keith@embodiedmedia.com 
Phone: 0412 749 729 
EXTERNAL 
Asst/Prof Ionat Zurr 
Assistant Professor and Academic Co-ordinator, SymbioticA 
Anatomy and Human Biology 
Address: Anatomy and Human Biology,  
The University of Western Australia (M309) 
35 Stirling Highway 
CRAWLEY WA 6009 
Australia 
Phone:  +61 8 6488 7116 
Fax : +61 8 6488 1051 
Email: ionat@symbiotica.uwa.edu.au 
 
